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ABSTRACT 
Linkage disequilibrium may cause bias in estimates of additive and dominance variances (and 
o-^) and the average level of dominance (</ ) in maize fZea mavs L.) Fj populations. The effects of linkage 
disequilibrium are studied by comparing genetic parameter estimates of random mated F2 populadons with 
estimates from their base F2. Relatively few experiments of this type have been conducted, but the results 
consistently indicate that and if are overestimated in F2 populations, paraculariy for yield. These studies 
suggest that genes expressing partial to complete dominance are of primary importance in the expression of 
heterosis for yield. F2 populations derived from elite inbred lines which e-xpress superior heterosis in hybrid 
combination have not been evaluated previously. A B73 .\ Mo 17 F2Syn 10 population was generated by 
random mating the F2 population for 10 generations. Estimates of genetic parameters of the B73 x Mo 17 F2 
and F2SynlO were compared. Estimates of were generally smaller in the F2SynlO population than in the 
F2, although the differences were not significant for the traits evaluated. The difference was particularly large 
for yield, with a 60 percent reduction of in tiie F2SynlO relative to the F2. The average level of 
dominance (d ) for yield decreased from 1.17 in the F2 to 0.80 in tiie F2Syn 10. Evidence for overdominant 
gene action in the elite B73 x Mo 17 F2 population was no greater than in non-elite populations studied 
previously. Genes expressing partial dominance appear to be the predominant cause of heterosis expression for 
yield in this population. Estimates of d for otiier traits did not exceed 1.0 in either population. Additive 
variance for yield decreased slightly in the F2Synl0, but increased substantially for plant and ear heights 
relative to the F2. Means of the F2 and F2SynlO were statistically different only for percent grain moisture and 
ear height Estimates of heritability varied little between the populations for tlie traits tested. Consistent trends 
of genetic and phenotypic correlations of tiaits were not observed between the populations. 
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CHAPTER 1. GENERAL INTRODUCTION 
Introduction 
Linkage disequilibrium in experimental populations exerts both beneficial and detrimental influences 
on basic and applied research efforts. Disequilibritun may impede genetic gain and obsciu« genetic parameters 
by interfering with the recombination of linked genes. On the other hand, desirable epistatic effects may be 
maintained by linkage disequilibrium. Population means, additive and dominance variances (cr^ and ), 
the average level of dominance {d), and the covariance of traits may be influenced by disequilibriiun in 
segregating populations. Although the theory of the effects of linkage on these parameters is generally 
accepted, little empirical evidence is available. 
Evaluations of the impact of linkage disequilibrium on the average level of dominance (i/ ) have 
provided essential information about the mechanism of heterosis expression in maize (Zea mays L.) F-j 
populations. Values of d greater than 1.0 indicate that overdomiaant gene action is significant. Estimates of 
d \d.'F2 populations are often much greater than 1.0. Presence of linkage disequilibrium causes overestimation 
of d . Random mating of F2 populations to disrupt linkage disequilibrium typically causes d to decrease to 
values suggestive of partial to complete dominance. Today, most geneticists believe that heterosis expression is 
the result of masking the effects of deleterious recessive alleles by desirable alleles expressing partial to 
complete dominance. 
Linkage disequilibrium may be created by intermating populations with diverse genetic backgrounds. 
The potential for existence of linkage disequilibrium is maximized in populations developed from inbred Imes. 
The F2 is the segregating population expected to be most affected because little opportunity for recombination 
has been presented. The F2 is also the segregating population in which heterosis expression is maximized. 
Disequilibrium is dissipated by random mating. The greatest effects of random mating on genetic parameters 
occur in early recombination cycles. Linkage equihlirium will not be reached, however, until several cycles of 
random mating have occurred, particularly for tightly linked loci. 
2 
The North Carolina Design UI can be utilized to estimate the effects of random mating on genetic 
parameters of F2 populations. The Design HI allows estimation of the size and direction of linkage effects on 
population genetic parameters by comparing estimates in the Fj with those of a population created by random 
mating the Fj (F2SynN). Previous Design in experiments indicate that linkage causes substantial bias in the 
estimates of additive and dominance variance components (and ) and the average level of dominance 
(d ). Little attention was given to population means and the correlation of traits. A thorough understanding of 
the effects of linkage is essential to optimize plant improvement techniques and to develop an acciuate model of 
heterosis expression. 
The F| hybrid of B73 x Mol7 was grown extensively in the late 1970s and early 1980s. This hybrid 
exhibits exceptional heterosis and has been the subject of extensive genetic testing. An F-^SynlO population 
was produced by random mating a B73 x Mo 17 F2 population for 10 generations. Effects of the disruption of 
linkage disequilibrium and of the random mating process itself on genetic parameter estimates were studied by 
comparing estimates in the F2SynlO with those of the original F2 population in a North Carolina Design HI 
experiment. The data were analyzed to evaluate the impact of linkage disequilibrium on genetic parameters of 
the F2 population and the significance of overdominant gene action in heterosis expression. 
Dissertation Organization 
This dissertation is divided into foiu* chapters. The first is the general introduction. The second 
contains a review of literature describing current understanding of the effects of random mating on F2 
populations. The third section is a manuscript entitled, "Ten Generations of Random Mating in the B73 x MoI7 
F2 Maize Population" which will be submitted to the Journal of Heredity for publication. The final chapter 
contains genend conclusions which place results of research reported here into the context of current scientific 
understanding. Appendix A contains mean squares data &om the analysis of variance for individual 
environments and the combined analysis. Appendix B provides estimates of , cr^, and d for individual 
environment analyses. Heritability estimates for individual environments are presented in Appendix C. 
Expected mean squares for the analysis of variance of individual environments and the analysis combined over 
3 
locatioii are given in Appendix D. Appendix E contains individual environment entry means adjusted for lattice 
block and replication efifects, LSDs for entry mean comparisons, effective error mean squares, error variances, 
relative efGciencies, and coefiBcients of variation for all traits tested. 
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CHAPTER 2. LITERATURE REVIEW 
Linkage DisequUibrium in F2 Populations 
Linkage disequilibrium can be created when populations are formulated by intermating germplasm 
from different genetic backgrounds (Falconer and Mackay 1996). Linkage disequilibrium is especially 
important in populations derived from inbred lines. Most quantitative genetic analyses require the assumption 
that there is no linkage disequihbrium in the population of interest. This assumption is often violated in 
experimental populations (Cockerham 1963). Random mating disrupts linkage disequilibrium by providing an 
opportunity for recombination to occur within linkage blocks. Comparison of random mated populations with 
their original base populations allows estimation of the impact of linkage disequilibrium on genetic parameters 
of the population. 
The F2 derived from a cross of inbred lines is the segregating population with the highest expeaed 
level of linkage disequilibrium. It is also an efiFective and common starting point for maize line development 
programs (Bauman 1981; Hallauer 1990). The study of the factors influencing trait expression in F2 
populations is therefore important for both basic and applied research. This review discusses the effects of 
disrupting linkage disequilibrium in maize Ft populations through random mating. 
The North Carolina Design m mating design provides one of the best approaches to investigating the 
effects of linkage disequilibrium on F2 populations. Several Design HI experiments have estimated these 
effects. A discussion of the Design m is therefore presented at the outset Consideration of the theoretical 
influence of h'nkage disequilibrium on genetic parameters and experimental results will be presented 
subsequently. 
North Carolina Design III Analysis 
Traits of primary interest to plant genetic improvement are conditioned by multiple loci. The 
inheritance of quantitative traits is most readily studied through genetic components of variance (Cockerham, 
1963). Estimation of genetic variances requires evaluation of variation among femilies whose members have a 
5 
defined genetic relationsiiip. Mating designs are utilized to form this family structure and partition variance 
among femilies into estimates of additive () and dominance (ar^ ) variances. 
Several mating designs are available for estimating genetic components of variance. The more 
commonly used mating designs are the North Carolina Designs I and II (Comstock and Robinson 1948; 
Comstock and Robinson, 1952) and the diallel analysis (Griffing 1956). The research objective is essential in 
selecting the proper mating design (Cocke±am 1963). The North Carolina Design HI is of particular interest 
for the problems under consideration because it utilizes an F2 reference population and provides more precise 
than the other designs (Comstock and Robinson 1952). Estimates of o-^ are subject to greater 
disequilibrium bias than as discussed later in the review. Precise estimates of are essential for the 
evaluation of the average level of dominance and heterosis. 
The femily structure of the Design HI is created by backcrossing random plants from the F2 population 
as males to the two inbred lines from which the population was produced. The family structure allows 
and <x2j to be derived from estimates of components of variance for males () and the male * inbred 
interaction ( )• The genetic expectations of these components of variance are shown by Comstock and 
Robinson (1952) to be and 
Average level of dominance 
The level of dominance ( —) is a measure of the ratio of dominance (d) to additive (a) effects at a 
a 
locus. The average level of dominance () is the weighted average of ^ for all genes influencing a specified 
a 
quantitative trait Overdominant completely dominant and partially dominant gene action are suggested when 
observed d values are greater than one, equal to one, and less than one, respectively. Because d for 
quantitative traits is an average of an unknown number of loci, effects at different loci may cancel one another. 
Therefore, a d of less than one can only be interpreted to mean that, on average, the genes are partially 
dominant, but overdominant loci may exist Likewise, d greater than one does not rule out the possibility of 
the existence of loci expressing partial to complete dominance. 
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The average level of dominance for quantitative traits is estimated from and assimiing only 
two alleles per locus are present and gene frequencies are p = q = 0.5 for all loci G^udley and Moll 1969). This 
assumption is satisfied in F2 populations. Genetic expectations are: - ;*,•) ]" and 
cfj) = Pi ' where /i is the number of loci influencing the trait under consideration, and p; and q; 
are the frequencies of the two alleles at each of i loci (Hallauer and Miranda 1988; Falconer and Mackay 1996). 
Under these conditions, the average level of dominance is 
Assumptions of the Design III 
All quantitative genetic analyses require the acceptance of a set of assimiptions. The validity of the 
assumptions determines the validity of conclusions drawn from experiments. Comstock and Robinson (1952) 
list the assumptions made in estimating and in the Design IE analysis: 
1. Individuals are chosen at random from the segregating population. 
2. No correlation exists between genotypic and environmental variation. 
3. Maternal effects are not present. 
4. Normal diploid meiosis occurs during meiodc segregation. 
5. Two alleles per locus are present. 
6. No linkage disequilibrium exists in the population. 
7. No epistasis exists in the population. 
Assumptions one through five seem reasonable, or can be assured by good experimental technique. The 
assumptions of no linkage disequilibrium and no epistasis are questionable (Cockerham 1963; Dudley and Moll 
1969). 
Simultaneous testing of F2 and random mated F2 populations aUows observation of the effect of 
linkage on ^ . 2nd other genetic parameters. The Design in does not provide a method of 
testing the assumption of no epistasis. Studies of the importance of epistasis have given mixed results (Wolf 
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and Hallauer 1997; Lamkey et al. 1995; Cockeiliam and Zeng 1996; Sprague 1983; Silva and Hallauer 1975). 
Additive and dominance effects will be estimated inaccurately if epistasis is important in a population under 
smdy (Cockerham 1963). Allele frequencies in random mated Fj populations may deviate from p = q = 0.5 due 
to random drift or natural selection. Variance component estimates are made based on average allele 
frequencies of genes influencing a trait. It seems unlikely that the average allele frequency of a large number of 
genes will change much from those present in the initial population when large populations are random mated. 
Effects of Linkage Disequilibrium on Genetic Parameters of Populations 
Quantitative genetic parameters of populations are influenced by linkage disequilibrium. In this 
section, the theoretical impact on genetic variances, average level of dominance, heritability, selection response, 
and covariance of traits will be considered. Experimental results will be presented later. 
Genetic variances 
Linkage disequilibrium causes bias in (j^ and by interfering with random segregation of genes. 
The direction of the bias depends on the phase of linkage disequilibrium. Coupling phase disequilibrium causes 
overestimation of both ^2 and - Repulsion phase disequilibrium causes overestimation of and 
underestimation of (Comstock and Robinson 1952; Mather and Jinks 1982). The result is that <7^ is 
always overestimated when linkage disequilibrium exists in a population. The effect of coupling and repulsion 
phase disequihbrium can cancel each other in , so bias in estimates of additive variance are expeaed to be 
less than those of (Comstock and Robinson 1952). 
Heterosis and the average level of dominance 
Heterosis is an increase in perfonnance which occurs when inbred individuals are outcrossed. ShuU 
first made the association between heterozygosity and hybrid vigor and proposed a breeding strategy to exploit 
heterosis for maize yield based upon this association (ShuU, 1909). Significant improvement of maize yields 
have occurred since his strategy was widely accepted by plant breeders (Hallauer, Russell, and Lamkey, 1988). 
g 
Extensive research has been conducted in attempt to gain a concrete understanding of the mechanism of 
heterosis. In spite these efforts, its cause has yet to be described clearly. The average level of dominance is 
indicative of the gene action underlying heterosis expression. Estimates of d greater than I.O indicate that 
overdominant gene action is significant Values less than 1.0 suggest that partial to complete dominance is the 
major cause of heterosis. 
Linkage bias in o-^and cr^ causes bias in d  estimates. Repulsion phase disequilibrium always 
causes to be overestimated. Bias due to coupling phase disequilibriimi may cause d to be overestimated or 
underestimated depending on the relative amount of bias in o-^and (Comstock and Robinson 1948). 
Overestimation of is generally expected in populations that are not in linkage equilibrium (Robinson and 
Comstock 1955). 
Linkage bias has clouded the interpretation of experimental evidence on the types of gene action 
affecting heterosis for many years. Experiments on F2 populations often indicate that genes influencing yield in 
crops such as maize exhibit overdominant gene action. If linkage disequilibrium is predominantly in the 
repulsion phase, d in excess of one may occur even if the true d is in the range of partial to complete 
dominance (Moll et al. 1964). Care must be taken in interpreting the significance of estimates of variance 
components and average level of dominance in populations that may not be in linkage equilibrium. 
The heritability of a trait in a given population estimates the extent to which the phenotype of parents 
is expressed in their progeny. Narrow-sense heritability is the ratio of additive to phenotypic variance: 
basis or based upon the family and experimental structures. Heritability estimates based upon &mily structure, 
heritability on a progeny mean basis, are often made because data are not collected on individual plants. 
Heritability 
The method of estimating depends whether one is estimating heritability on an individual plant 
- (Tp 
Estimation of heritability on a progeny mean basis is A = —^, where a 
/ 
a-p 
9 
ay IS the estimate of family variance, cr-p^ is the estimate of family x environment interaction variance, <75 
is the estimate of error variance, is the estimate of variance among plants within a plot, / is the number of 
locations tested, and r is the number of replications within each location, and w is the number of plants sampled 
^ -y 
within each plot (Nyquist 1991). Because is based upon estimates of genetic variances, bias in these 
estimates will bias . Bias is likely to be small because the bias of is expected to be small and 
expectations of S-y include more than a-^ . 
Selection 
Combinations of desirable and undesirable genes in linkage blocks reduce the probability of isolating 
recombinants possessing a greater number of desirable genes than were present in the previous generation. 
Sprague (1963) and Jensen (1970) suggest that genetic gain in F2 populations is impeded by linkage 
disequilibrium. Kandom mating to increase recombination within linkage blocks should improve selection 
progress by increasing the amount of genetic variability in the population. Hanson (1959) suggested that one to 
four random mating generations should be conducted between selection cycles to maximize genetic gain in self-
pollinated crops. 
Most theoretical research suggests that random mating for more than a single generation provides little 
benefit for the time and resources required (Pederson 1974; Bos 1977; Stam 1977). Lamkey et al. (1995) 
emphasized that in addition to enhancing genetic variation, random mating may have the undesirable effect of 
disrupting linkage blocks which maintain favorable epistatic interactions. A decline in performance of the 
progeny may result- Increasing the number of selection cycles is generally considered to be more beneficial 
than increasing the amount of recombination between cycles. 
Covariance of traits 
Selection for one trait often causes changes in the expression of other traits. This phenomenon is 
caused by pleiotropy and gene linkages and is expressed in the genetic correlation of traits. Genetic correlation 
of traits caused by gene linkage should decay as linkage disequilibrium in a population is dissipated (Falconer 
10 
and Mackay 1996). Genetic correlations, however, have large standard errors, maJdng it difficult to assess if 
ttue dijSerences are present between correlations in two populations (Hallauer and Miranda 1988). Calculation 
of standard errors of correlations is a complicated, computer-intensive process, especially for incomplete block 
experimental designs (Singh et al. 1997). Most interest in the covariance of traits is centered on indirect 
selection (Stojsin and Kannenberg 1994; Maita and Coors 1996; Odhiambo and Compton 1987; Cortez-
Mendoza and Hallauer 1979). 
Experimental Results 
Experimental evidence suggesting that linkage causes bias in genetic components of variance was 
o" n 
initially provided by comparing —^ ratios derived from open-poUinated populations with those of 
F2popuIations. Open-pollinated populations are expected to mate at random and have a lower level of linkage 
disequilibrium compared with Ft populations. The average level of dominance cannot be estimated because of 
the violation of assumptions required. Robinson et al. (1960) reported that in the open-pollinated varieties 
a"f) 
Jarvis, Weekley, and Indian Chief, ratios of —^ were 0.17,0.35, and 0.49, respectively. AJ±ough this 
.2 
— A ^ CT 
esomate is not equivalent to «/ , it indicates ±at <7- is more important than aj) • Values of —^ were 1.00 
^A 
in the F2 of CI21 x NC7 and 2.00 in the NC33 x K64 F2 (Robinson et al. I960). 
.7 
cr 
Hallauer and Miranda (1988) summarized the evidence on —^ ratios in maize. Utilizing average 
£7- and <7^ values estimated from 24 F2 populations studied previous to the time of publication, they 
~2 -2 a r\ 
estimated that the average —^ for yield was 0.77. The value of the average —— for 37 open-pollinated 
^A <^A 
varieties calculated in similar fashion was 0.49. The relatively low estimates in open-pollinated varieties 
suggest upward bias due to linkage disequilibrium in the F2 populations. 
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Robinson et al. (1960) and Moll et al. (1964) reported the effects of linkage disequilibrium in the North 
Carolina Design HI analyses of F2, F2Syn6, and F2Synl I populations of NC7 x CI21 and F2, F2Syn6, and 
F2SynI0 of NC33 x K64. In the yield analysis of NC7 x CI21, there was not a significant change in 
between the F2 and the random mated F2 populations. NC33 x K64, however, showed a significant decrease in 
<7^ in the F2Syn6 and F2SynlO. The change in between the F2 and random mated generations was not 
significant for most traits in ei±er population. A highly significant decrease in for yield was observed in 
bojth populations when later generations were compared with the F2. Values of d decreased with random 
mating. In NC7 x CI2I, d was observed as 1.59, 124, and 1.09 in the F2, F2Syn6, and F2Synl 1, respectively. 
Values of d for NC33 x K64 were 1.05,0.70, and 0.77 in the F2, F2Syn6, and F2SynlO, respectively. 
Observed d in the F2 suggest overdominant gene action while those in advanced generations are in line with 
expected values of genes exhibiting partial to complete dominance. These results indicate that linkage 
disequilibrium in the F2 populations biases observed genetic variances. Coupling and repulsion phase linkage 
disequilibrium both seem to be present in the populations. Population means were not affected by random 
mating. 
Gardner and Lonnquist (1959) conducted a Design HI smdy of the F2 and F2Syn6 of the Com Belt 
hybrid M14 x 187-2. Average for two samples of these populations decreased 25% after random mating, 
but the decrease was significant in only one of two samples tested. Average <7^ of the two samples remained 
constant for yield, but generally increased after random mating for other traits. The mean d of two samples 
decreased fiom 1.07 to 0.77 after random mating. Interpretation of these results is confounded by different 
results in two samples of the F2 and F2Syn6 populations. After 14 generations of random mating of this F2 
population, d declined to 0.62 (Gardner 1963). These results indicate that linkage bias is important in the F2. 
Han and Hallauer (1989) observed the effects of five generations of random mating on variance 
component estimates in B73 x Mo 17 and B73 x B84 F2 populations in a Design HI analysis. Additive variance 
did not vary significantly between the F2 and random mated generation of either population. Values of <7^ 
for yield decreased by 50% in B73 x Mo 17 and by more than 66% in B73 x B84 after random mating. These 
changes were not statistically significant, however. The average level of dominance for yield decreased from 
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1^8 to 0.95 in B73 x Mo 17 and from 1.53 to 0.62 in B73 x B84. Concurrent analysis of St lines from these 
populations suggested that the heritabiiity was not affected significantly by random mating. Generation means 
analysis of the populations showed a decrease in yield m the random mated populations compared with the F2 
of both crosses (Han 1987). 
Summarizing data from F2 and F2 populations random mated for several generations, Hallauer and 
Vliranda (1989) observed that the average S-^ for yield increased by a small fraction while the average 
decreased by about 66% after random mating. Average level of dominance estimates for yield decreased from 
0.98 to 0.52. Data from these studies provide strong evidence that linkage disequilibrium in F2 populations 
biases estimates of genetic components of variance. The bias in <7^ tends to be greater than that of • 
Bias is generally not great enough to cause statistically significant differences in variance component estimates 
after a limited number of random mating generations. 
Stuber et al. (1992) utilized a variation of the Design HI to analyze quantitative trait loci (QTL) in a 
B73 X Mo 17 cross. Fj lines were backcrossed to the inbred parents instead of the F-j line backcrosses 
traditionally used. QTL were detected for grain yield on all ten of the maize chromosomes. Yield was almost 
always greater when markers linked to QTL were heterozygous than when homozygous marker genotypes were 
present The authors conclude that these QTL are likely to be hnportant in the expression of heterosis and that 
overdominant gene action for the QTL is suggested. The difference between true overdominance and 
pseudooverdominance could not be distinguished in this analysis. 
A segment of chromosome 5 of the B73 x Mo 17 F3 was found which was associated with grain yield 
in backcrosses to B73 and Mo 17 (Smber et al. 1992). Approximately 20% of phenotypic variation for yield was 
due to maricer variation in this region. Overdominant gene action of the markers was observed. Fine mapping 
using near isogenic lines indicated that two dominant genes linked in reptilsion phase are present (Graham et al. 
1997). The overdominant gene action observed in this region of chromosome 5 by Stuber et al. (1992) may 
have been pseudooverdominance caused by linkage of these genes. 
Cockerham and Zeng (1996) extended the Design HI analysis of Comstock and Robinson (1952) to 
allow backccrosses of F3 plants to the parental inbred lines. They also developed a series of contrasts allowing 
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marker data to be included in the analysis. The data of Stuber et al. (1992) were reanalyzed using these 
techniques. The analysis suggested that many chromosomes contain linked genes influencing the traits 
analyzed, including grain yield. This indicates that linkage disequilibrium exhibits an important influence in 
this population. Results are generally in agreement with the dominance hypothesis of heterosis, although 
epistasis also seemed to be significant 
The effect of six generations of random mating on B73 x Mo 17, B73 x 379, B77 x Mo 17, and B73 x 
B84 F2 populations was studied by Covarrubias-Prieto et al. (1989). The F? was generally greater yielding than 
the random mated generations. No consistent trends were observed between populations for means among the 
random mated generations. Genetic variances were estimated for the F2 and F^SynS generations of B73 x 
Mo 17 and 373 x 384. Significant differences in variance estimates were not expressed between the two 
generations in either population for yield. However, significant differences were observed between generations 
for some other traits. Genetic variance for most traits decreased after random mating in B73 x Mo 17 and 
increased in B73 x B84. The differences between generations were generally small. Heritabilities and genetic 
correlations were not influenced by random mating. The authors concluded that random mating was not 
effective either for increasing the amount of genetic variance or for improving the probability of isolating 
desirable lines. 
Lamkey et al. (1995) conducted a study desigaed to determine the best generation for use as a starting 
point for line development cross and to test for epistasis in the cross of B73 x 884. The F2^ F2Syn8, and 
backcrosses to both inbred parents were analyzed. Random plants &om each generation were testcrossed to the 
Mo 17 inbred line and testcross progenies were evaluated. Testcross means for yield were significantly lower in 
the F2Syn8 than in the F2. Genetic variability and h' of the F2Syn8 was greater than that of the F2, although 
the differences were not significant The authors concluded that the time and resources required for several 
generations of random mating cause the F2Syn8 to be a less desirable starting point for selection than the F2. 
They also determined that the release of new genetic variability in the population due to random mating may 
come at the expense of a loss of positive epistatic effects. This observation is validated by the decrease in 
observed means of testcrosses of the random mated generation. Differences between the F2 and random mated 
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generanons may also be due to unintentional selection during the random-mating process. Significant epistatic 
effects were observed for grain yield and grain moisture. The authors concluded that choice of the generation 
fi-om which to initiate selection depends on the selection intensity to be applied. The Fj is the best source when 
high selection intensity is to be used and the backcross to the more desirable parent is preferable when low 
selection intensity is desired. Genetic coirelations did not show consistent trends between the F-j and F^SynS 
populations 
Four generations of random mating had little effect on three F2 populations of spring wheat (Triticum 
aestivum L.). No improvement was observed in genetic variances, genetic correlations, populations means, or 
in the performance of lines derived from different cycles of random mating (Altman and Busch 1984). The 
authors concluded that random intermating preceding selection was not justified in these populations. 
Fiber strength of cotton was negatively correlated with yield and adaptation to the southeastern Cotton 
Belt of the United States in an F2 population derived fiom an interspecific cross of a Gossypium hirsutum L 
line with a line derived from three different species (Gossypium ±urberi Tod., Gossypitim arboreimi L., and 
Gossypium hirsutum L.; Miller and Rawlins 1967). Five generations of open pollination (approximately 50% 
outcrossing) were conducted to disrupt linkage between fiber strength, yield, and geographic adaptation. The 
outcrossing portion of the population was assumed to mate at random. Sj lines were evaluated to determine 
the effect of open pollination on genotypic correlations. The analysis required a number of assumptions about 
the amount of inbreeding that occurred during open pollination cycles. This fact complicated the analysis and 
conclusions considerably. Correlations among traits in the F2Syn5 were generally of lower magnitude than 
those in the F2 generation. 
Conclusions 
Experimental evidence is in agreement with theoretical expectations on the effect of linkage 
disequilibriiun on genetic variance components. Dominance variance estimates in F2 populations are generally 
much greater than estimates in random mated populations. Assimiing that the disruption of linkage 
disequilibrium due to random mating is the only difference between the base population and advanced 
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generations, linkage bias of dominance variance in the Fj generation is suggested. The consistent trend of a 
decrease in and little change in after random mating suggest coupling and repulsion phase link^e 
disequilibriimi are important in F2 populations. 
Observed d consistently decrease upon random mating. Values suggestive of overdominant gene 
action in F2 populations decrease to values easily described by partial to complete dominance. Although 
questions remain unanswered in the attempt to describe the genetic mechanism underlying heterosis, available 
data suggest that genes expressing partial to complete dominance are of primary importance. 
Random mating provides little practical advantage for breeding programs. Increased additive variance 
seems to be observed only after a large nmnber of random mating generations. Correlations of traits are not 
impacted significantly. Population means generally are not affected and the frequency of desirable lines 
selected from random mated generations does not exceed that of the base F2 population. The rate of genetic 
gain in F2 populations is likely to be maximized by selecting directly from F2 populations. 
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CHAPTER 3. TEN GENERATIONS OF RANDOM MATING IN A B73 x M017 MAIZE F2 
POPULATION 
A paper to be submined for publication in the Journal of Heredity 
K.A. Cook'" and A.R. Hallauer'"" 
Abstract 
The average level of dominance {d)  of  genes conditioning quantitative traits is an important indicator of the 
genetic mechanism of heterosis expression in maize (Zea mays L.). Previous smdies suggest that linlfagp 
disequilibrium causes overestimation of d . Estimates of c/ in populations random mated to reduce linkage 
disequilibrium have indicated that partial to complete dominance of genes is of primary importance to heterosis 
expression. Elite populations have not been studied, however. We evaluated the contribution of overdominant 
loci and linkage disequilibrium to heterosis expression in B73 x Mo 17 F2 and F-jSynlO (the F-7 random mated 
for 10 generations) populations in a North Carolina Design UI mating design. Differences of estimates for 
additive and dominance variances (cr-^ and S-'q ) among the populations were not significant for agronomic 
traits evaluated. Dominance variance was generally lower in the F2SynlO than in the Fo. For yield, 
decreased by 60% in the F2SynlO. The direction of change for <7^ in the two populations was not consistent 
among traits. The d for yield decreased from 1.17 in the F2 to 0.80 in the F2SynlO. Estimates of d were not 
greater than 1.0 for other agronomic traits. These results indicate that linkage disequilibrium caused 
overestimation of and in the F2. Evidence for the significance of overdominant gene action for yield is 
no greater in the B73 x Mo 17 populations than it was in populations evaluated previously. It seems that genes 
expressing partial to complete dominance are the primary cause of yield heterosis. 
' Department of Agronomy, Iowa State University, Ames, lA 50011 
" Fait of the Ph.D. dissertation of KA. Cook. 
^ Corresponding author. 
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Introduction 
Genetic variance components and the average level of dominance were estimated in F2 populations in 
the 19S0s and early 1960s to evaluate the importance of overdominant gene action to heterosis expression. 
Comparison of random mated F2 populations with their base F2 suggested that linkage disequilibrium caused 
overestimation of dominance variance and the average level of dominance. Pseudooverdominance due to 
linkage disequilibrium among genes of partial to complete dominance appeared to be the cause of 
overdominance expression in the F2 populations, although the presence of some overdominant genes could not 
be ruled out (Gardner 1963; Gardner and Lonnquist 1959; Moll et aL 1964; Robinson et al. I960). These 
experiments were conducted on F2 populations derived fn3m non-elite inbreds. If overdominant genes were 
present in eariy germplasm, selection for increased combining ability among heterotic pools should have caused 
their accumulation in superior modem lines. A more accurate assessment of the significance of overdominant 
loci may therefore be made in F2 populations derived from superior modem inbreds than was possible in 
populations evaluated previously. 
Comstock and Robinson (1952) provided theoretical evidence that coupling phase linkage 
disequilibrium causes overestimation of and and repulsion phase disequilibrium causes 
underestimation of and overestimation of • Bias in is expeaed to be minimal as a result of the 
cancellation of effects caused by coupling and repulsion phase disequilibrium. Dominance variance, on the 
other band, is always overestimated when linkage disequilibriiun exists. The average level of dominance (d ) 
d is the weighted average of the ratio of dominant to additive effects (—) of genes mfluencing a traiL For 
a 
- I^ '^D quantitative traits, it is estimated as = |—^ when two alleles are present at each locus with allele 
K ' ^A  
frequencies of p = q = 0.5 (Comstock and Robinson 1952). The value of d is expeaed to be overestimated in 
populations in linkage disequilibrium (Robinson and Comstock 1955). Values in excess of I.O suggest 
overdominant gene action, whereas values less than 1.0 indicate predominance of partial to complete 
dominance effects (Comstock and Robinson 1948). 
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The potential bias of variance component estimates due to linkage disequilibrium may be greater in 
populations developed fixjm superior modem inbreds than in older populations. Selection during inbred line 
development causes a buildup of linkage blocks containing favorable alleles. The adoption of breeding schemes 
emphasizing the production of single cross hybrids, which occurred in the 1960s, is expected to enhance the rate 
of linkage block accumulation compared with previous breeding strategies. The extent of coupling phase 
linkage of positive alleles may therefore be greater in superior modem lines compared with lines evaluated 
previously. Repulsion phase linkage disequih^brixmi will be created in populations produced by combining 
superior lines with diverse genetic backgrounds. 
Our objectives were 1) to estimate genetic parameters for B73 x MoI7 F2 and B73 x MoI7 F-jSynIO 
(F2 random mated for 10 generations) populations in a North Carolina Design in mating design, 2) to compare 
parameter estimates for the two populations and evaluate the effect of the disruption of linkage disequilibrium, 
and 3) to evaluate the contribution of overdominant loci to heterosis expression in the B73 x Mo 17 Fj 
population. 
Materials and Methods 
Genetic materials 
373 was derived from the Reid Yellow Dent heterotic pool as a selection from cycle five of the BSSS 
population (Russell 1972). Mol7 was developed from a cross between CI187-2 x C103 and represents the 
Lancaster heterotic pool (Zuber 1973). The Fi hybrid of B73 x Mo 17 was grown extensively throughout the 
United States Com Belt during the late 1970s and early 1980s and recycled versions of these inbreds are still 
grown extensively. A B73 x Mo 17 F2 population was produced by selfing the F j. Random mating was 
conducted by making plant to plant crosses among 250 F2 plants using each plant as a male and a female, when 
possible, to produce the F2Synl. Reciprocal crosses were not made. A two hundred fifty seed bulk was 
produced by combining one seed from each plant When 250 plants did not produce an ear, two seeds were 
taken from some ears to complete the 250 seed bulk. The bulk seed was grown for the following cycle of 
intercrossing. This procedure was repeated for 10 cycles to produce the F2SynlO. The F2 and F2SynlO 
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generations were evaluated in a North Carolina Design HI mating design (Comstock and Robinson 1952). 
Unselected plants from both generations were backcrossed as males to both B73 and Mo 17 at the Agronomy 
and Agricultunil Engineering Research Center near Ames, Iowa in the simmiers of 1995 and 1996. The 
progeny of one hundred males from each generation were selected for evaluation based upon the availability of 
a sufBcient quantity of seed for backcrosses to both inbred lines. Two hundred entries from each generation 
were evaluated, for a total of four hundred entries in the experiment. 
Field evaluation 
Entries were evaluated in row-column alpha lattices (Patterson and Williams 1976) with two 
replications at Iowa State University research forms located near Ames, Crawfordsville, Calumet, and 
Kanawha, Iowa in 1997. A 16 colimm x 25 row design was used in Calumet and Kanawha. A 25 colunm x 16 
row design was used in Ames and Crawfordsville. Single row plots 0.76m x 5.49m in dimension were utilized. 
Plots were planted at a rate of 76,500 plants per hectare and thinned to 62,200 plants per hectare at the 4 to 7 
leaf stage. Data were collected on a plot basis for antfaesis (days after planting when 50% pollen shed was 
reached), silk emergence (days after planting when 50% of plants emerged silks), root lodging (percent of plants 
leaning more than 30 degrees from vertical), stalk lodging (percent of stalks broken below the principal ear), 
dropped ears (percent of plants whose ears fell to the ground before harvest), grain yield (lO'Mg ha"' adjusted 
to 155g kg"' moisture), and grain moisture (g kg"'). Plant height (cm from ground to top node of the plant) and 
ear height (cm from ground to ear-bearing node) were calculated as the average of five competitive plants per 
plot. Days to anthesis and silk emergence were evaluated only in the Ames location. All data from 
Crawfordsville were discarded due to severe lodging caused by heavy rains early in the sinmner. 
Statistical analysis 
Entry means adjusted for row and column lattice blocks were calculated for each environment using 
the SAS Proc Mixed procedure (SAS Instimte Inc., Cary, NC). Block effects were dropped from the model 
when their variance component estimates were zero. The effective error mean square was calculated for each 
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trait within each environment. Adjusted means for each environment were used for subsequent analyses. 
Interactions of male*environment and ma]e*inbred*environment were the error terms for male and male*inbred 
sources of variation, respectively. The pooled effective error mean square was used to test significance of 
male*environment and male*inbred*environment sources of variation. The effective error mean square was 
used as the error term for male and male*{nbred for anthesis and silk emergence which were tested in a single 
environment 
M a l e  ( )  a n d  m a l e * i n b r e d  ( a ' y j )  v a r i a n c e  c o m p o n e n t s  w e r e  e s t i m a t e d  b y  e q u a t i n g  m e a n  s q u a r e s  
with expected mean squares. Estimates of and for both populations were calculated as 
2nd (Comstock and Robinson 1952). Approximate confidence intervals of variance 
component estimates were calculated as described by Burdick and GraybQl (1992). Average level of 
of variance components for error, male*inbred*environment interaction, and male*environment interaction. 
Phenotypic and additive genetic correlations were calculated using the methods of Mode and Robinson (1959). 
Additive genetic correlations for anthesis and silk emergence were calculated assuming a randomized complete 
block design in a single environment 
Results and Discussion 
Genetic variances and average level of dominance 
Additive and dominance variance components and averse level of dominance estimates for the F2 and 
F2SynlO are presented in Table 1. Variance component estimates were significantly different from zero except 
for for root lodging in the F2 and <7^ for grain moisture in the F2, root lodging in the F2, and dropped 
ears in both populations. Additive variance estimates are several fold greater than except for yield and 
dominance estimates were calculated as d Heritability on a half sib progeny mean basis was 
calculated as where are estimates 
respectively. Estimation of h- and its standard error were described by Hallauer and Miranda (1988). 
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grain moisture in tlie F2. Significant differences in variance component estimates were present only for 
for silk emergence, which was measured only in a single environment. Both additive and dominance variance 
estimates for yield were lower in the F2SynlO than in the F2, although the differences were not significant. The 
difference in dominance variance for yield between the two populations is particularly large, decreasing by 60% 
in the random mated population. These observations are consistent with previous reports suggesting the 
presence of both coupling and repulsion phase linkage disequilibrium of genes conditioning yield. Plant height 
and ear height exhibited increases in the random mated population of 50% and 24%, respectively, while 
decreased by 27% and 35%, respectively. This response is similar to research results stimmarized by 
Hallauer and Miranda (1988). 
Estimates of average level of dominance were generally greater in the F-7 than in the F2SynlO. For 
yield, d decreased  f rom 1 .17  in  the  F2  to  0 .80  in  the  F2Syn 10 .  Yie ld  was  the  only  t ra i t  which  expressed  a  d 
greater than 1.0. Results of other studies have also concluded that yield is the primary trait providing evidence 
of overdominant gene action in F2 populations (Hallauer and Miranda 1988). The d in excess of 1.0 in the F-7 
indicates that the contribution of overdominant loci to genetic variation is significant The decline in if in the 
random mated population, however, suggests that the estimate in the F2 is an expression of 
psuedooverdominance caused by linkage disequilibrium. Average level of dominance could not be estimated 
for percent moisture and root lodging in the Ft and for percent dropped ears in the F-jSynlO because of 
negative variance component estimates. Stalk lodging was the only trait that exhibited an increase in cf in the 
F2SynlO. 
Evaluations of B73 x Mo 17 populations utilizing different techniques have indicated the potential for 
overestimation of d for yield due to linkage among genes influencing the trait Stuber et al. (1992) found 
evidence for overdominant QTL in backcrosses of B73 x Mol7 F3 lines to B73 and Mol7. An important QTL 
on chromosome 5 which was identified in this study was fine mapped using near isogenic lines. Two dominant 
genes linked in repulsion phase linkage disequilibrium were shown to be present in the region of the QTL 
(Graham et al. 1997). Cockerham and Zeng (1996) reanalyzed the data of Stuber et al. (1992) as a modified 
Design in analysis. They found evidence for linkage of loci influencing several traits, including yield. These 
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results support the hypothesis that decreases in <7-^ and d in the F2SynlO relative to the F-? may be caused by 
the disruption of linkage disequilibrium. 
Variance components and d were previously estimated for the B73 x Mo 17 F-> and F2Syn5 
populations. Direct comparison of , and d between F2SynlO and F2Syn5 populations cannot be 
made because of the confounding of environmental effects. Comparison of the two populations with the 
concurrently tested F2 provides information about the effect of the additional five random mating generations in 
the F2SynlO. Dominance variance in the F2Syn5 was 43% lower than oPq in tbe F7 (Han and Hallauer 1989). 
The for yield m the F2SynlO was 60% lower than the value of in the concurrently tested F-? 
population. The additive variance estimate in the F2Syn5 was slightly larger than <7^ in the F2, whereas 
was slightly smaller in the F2SynlO than in the F2. Estimates of d were IJ28 and 0.95 for the F2 and F2Syn5, 
respectively, compared with 1.17 and 0.80 for the F2 and F2SynlO reported here. The d of the F2Syn5 is 26% 
lower than the F2 while d of the F2Synl0 is 32% lower than the F2. It seems that five generations of random 
mating subsequent to the F2Syn5 caused a continued decline of o-^ and d , but the effea was smaller than 
that of the first 5 random mating generations. The rate of disruption of linkage disequilibrium is expected to be 
greatest in the initial random mated generation and decline in each subsequent generation (Falconer and 
Mackay 1996). Similar responses for aj) and d were observed for long-term random mating smdies in the 
NC7 X CI21 and M14 x 187-2 F2 populations (Gardner 1963; Moll et al. 1964). 
Variance component estimates for additive by environment and dominance by environment 
interactions tend to be small in relation to and (Table 3). Additive and dominance by environment 
interactions for grain moisture in the F2 are significantly different fit)m those in the F2Synl0. No other 
significant differences were observed. Estimates were not significantly different from zero in most instances. 
Means 
Significant differences among means were observed for percent grain moisture, ear height, and days to 
50% silk emergence (Table 2). Grain moisture and days to silk emergence of the F2 were greater than that of 
the F2Synl0, whereas ear height was greater in the F2SynlO. Mean yield of the F2SynlO was lower than that 
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of the F2, but the difference was not significant. The top five males and 14 of the best 20 males for average 
yield came from the F2 population. Sixteen of the top 20 lines for index value (based upon a heritability index 
including yield, moisture, stalk lodging, and root lodging) were from the F2 (data not shown). 
Heritability 
Heritability was significantly greater than zero for all traits except root lodging in the F-j population 
-2 (Table 4). Significant differences in h~ between the F2 and F2SynlO were not observed for any trait. 
Heritability estimates were greater in the F2SynI0 than in the F2 for yield, grain moisture, plant height, ear 
- 2  height, days to 50% anthesis, and days to 50% silk emergence. For yield, h~ was 0.48 in the F-j and 0.57 in 
the F2SynlO. The greatest difference among populations was for grain moisture with 0.82 in the F-jSynlO 
versus 0J3 in the F2. Random mating did not significantly influence heritability estimates in this population. 
This finding is consistent with earlier observations made on the B73 x Mo 17 F-> and F-7Syn5 (Han and Hallauer, 
1989). 
Phenotypic and additive genetic correlations 
Yield expressed significantly positive phenotypic correlations in the F2 with grain moisture, stalk 
lodging, and plant height (Table 5). Significant negative correlations of yield with dropped ears and silk 
emergence were observed. Estimates of the correlation decreased in the F2SynlO in each of these cases, 
although the reduction was often small. On the other hand, phenotypic correlations of dropped ears, plant 
height, ear height, anthesis, and silk emergence with grain moisture were greater in the F2SynlO than in the F2. 
No consistent trends were evident between the two populations. 
Positive additive genetic correlations occurred between yield and grain moisture, staUc lodging, plant 
height, and ear height in the F2 (Table 5). In the F2SynlO, slightly negative correlations occurred between 
yield and grain moisture, plant height, and ear height, suggesting that disruption of linkage blocks may have 
decreased the correlation. Dropped ears has a large negative correlation with grain moisture in the F2 and a 
large positive correlation in die F2SynlO. Positive correlations also occurred between dropped ears and plant 
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and ear heights in the F2SynlO which did not occur in the F2. Given the available data, however, it is 
impossible to detennine if these observations are due to the disruption of linicage disequilibrium or to random 
variation within the populations. 
Assumptions of the Design m analysis 
Estimation of genetic components of variance and average level of dominance in the Design III 
assimies the absence of epistasis. The presence of epistasis will bias estimates of variance components and the 
averse level of dominance. Comstock and Robinson (1952) suggest that the presence of epistasis in Design in 
smdies will cause upward bias in average level of dominance estimates. One possible method of evaluating the 
presence of epistasis is through the observation of means. In the absence of epistatic genes linked in coupling 
phase, mean performance of the F2SynI0 should be identical to the F2. Decay in mean population performance 
after random mating may be caused by the disruption of linkage blocks containing epistatic genes (Melchinger 
et al. 1988). Significant differences between population means were observed for percent grain moisture, ear 
height, and days to 50% silk emergence. This response may be due to the disruption of linkage blocks 
containing epistatic genes for these traits. Random mating did not have a significant impact on yield 
expression. This does not indicate, however, that unlinked epistatic genes for yield are not present. A previous 
study indicated that epistasis for yield is expressed in this population (Cockerfaam and Zeng 1996). This could 
affect reliability of conclusions. 
The Design IE assumes that two alleles are present at equal frequencies for each locus. The 
expectation of variance components for males () and male*inbred interaction (cr^) are 4 
when p=q=0.5. Bias in estimates of variance components and average level of dominance will 
occur when this asstmiption is not true. Comstock and Robinson comment that deviations of greater than 0.2 
&om p=q=0.5 would be required to cause substantial bias in average level of dominance estimates. A study of 
the B73 X Mol7 F2Syn4 population using 320 molecular markers distributed among all ten chromosomes 
indicated that many loci have deviated significantly from p=q=0.5 (Mike Lee, unpublished data). This trend is 
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likely to continue in subsequent random mating generations and may impact the reliability of estimates in the 
F2SynlO population made in this smdy. 
Experimental design 
Previous design in experiments utilized the replications within sets experimental design (Gardner et al. 
1953; Gardner and Lonnquist 1959; Han and Hallauer 1989; Moll et al. 1964; Robinson et al. 1960). The 
replications within sets design is often used for variance component estimation when incomplete block designs 
are required to control the amount of within block error in large experiments. A loss of degrees of freedom for 
each set (Cockerham, 1963) and inefSciency of mean comparisons are weaknesses of this design. Lattice 
designs have generally been avoided in experiments aiming to estimate genenc variance components because 
genetic and environmental effects within replications are confounded (Dudley and Moil 1969). Increased 
computational power and improved software applications have decreased these concerns. Several experiments 
reported recently estimated genetic variance components from experiments conducted in lattice designs 
(Banziger et al. 1997; Bohn et al. 1997; Lamkey et al. 1995; Melchinger et al 1988). Lattice designs are 
superior to other incomplete block designs when mean comparisons are made, such as in selection experiments 
(Schutz and Cockerham 1962). Improved utilization of degrees of freedom is another advantage of the lattice 
design. Comparison of experimental results reported here with those of previous smdies that used replications 
within sets designs indicates that similar results are achieved. Lattice designs seem to be viable for variance 
component estimation, especially when mean comparisons are also of interest. 
Conclusions 
Our results are similar to those of previous Design in analyses of F-j populations subjected to long 
term random mating. The average level of dominance after 10 generations of random mating the B73 x Mo 17 
Fj population was 0.80. Predominance of genes expressing partial dominance for yield is suggested by this 
estimate. The d of 1.17 in the F2 population appears to be pseudooverdominance caused by linkage 
disequilibrium. The existence of some overdominant loci cannot be ruled out because only the average effect of 
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a gene can be measured using the Design m analysis. The intense selection pressiu^ applied in the 
development of B73 and Mo 17 inbred lines should have caused acciunulation of overdominant loci if they were 
present in the initial gene pools from which these inbred lines were derived. Heterosis expression in the F j 
cross of B73 and Mo 17 is excellent, suggesting that the essential components for heterosis expression are 
incorporated into the inbred lines. The feet that the contribution of overdominant loci to in this population is 
no greater than it was in populations smdied previously suggests that the relative importance of overdominant 
loci has not increased as a result of inbred line and hybrid improvement Collective evaluation of available data 
suggest that the contnbution of overdominant loci to heterosis expression in maize is minor. 
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Table 1. Estimates of additive and dominance variunccs with confidence inten'als and average level of dominance for nine traits for the (B73 
X Mol7) Fj and F]SynlO maize populations obtained from analysis combined across three environments.* 
Conndcnce Conndence 
interval'' inlerval'' 
Lower Upper Lower Upper Average 
Trait Population O^A limit limit limit limit dominance 
Grain (Mg/ha) Fj 60.37 40.18 110.96 41.67 30.53 66.73 1.17 
yield' FzSynlO 50.52 33.26 94.07 16.25 9.32 34.68 0.80 
Grain (%) F2 0.96 0.33 2.74 -0.01 -0.14 0.38 § 
moisture FjSynlO 2.99 2.29 4.40 0.25 0.16 0.49 0.41 
Root (%) F2 -0.12 -0.27 0.32 0.04 -0.05 0.26 § 
lodging FjSynlO 0.29 0.07 0.89 0.11 0.01 0.39 0.87 
Stalk (%) F2 68.79 50.42 110.11 4.64 0.63 16.01 0.37 
lodging FjSyulO 45.50 30.14 84.10 5.89 1.99 16.80 0.51 
Dropped (%) F2 n.36 8.05 27.30 0.85 -0.69 5.26 0.36 
ears F2SynlO 11.92 6.25 27.29 1 o
 
-1.49 4.17 § 
Plant (cm) F2 151.28 116.52 219.43 20.69 13.75 38.11 0.52 
height F2SynlO 226.58 177.54 314.89 14.92 9.58 28.58 0.36 
Ear (cnO F2 136.79 106.38 193.84 9,51 5.66 19.66 0.37 
height FjSynlO 169.83 133.38 234.53 6.11 3.05 14.45 0.27 
Anthesis** (days) F2 2.16 1.59 3.18 0.40 0.28 0.70 0.61 
FiSynlO 2.36 1.74 3.14 0.21 0.12 0.44 0.42 
Silk (days) F2 3.00 2.18 4.55 0.76 t 0.54 1.30 0.71 
emergence*' FjSynlO 2.78 2.00 3.77 0.17 0.06 0.51 0.35 
' Anihcsis and silk cmcrgcnce measured in one environment. 
'' Approxiniaie 90% confidence intervals as described by Burdick and Graybill (1992). 
° Yield measurements were multiplied by 10. 
** Anthesis and silk cmergcncc measured as days from date of planting until 50% anthcsis or silk cnicrgcncc. 
§ Average level of dominance not calculated becausc uf negative variance component estimates. 
t Variance estimates for F2 and F2SynlO are significantly dilTerent. Detcrniincd when confidence intervals do not overlap. 
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Table 2. Means of (B73 x MolT) F2 and FjSynlO maize populations backcrossed to B73 and Mol7 for 
nine traits averaged across three locations.* 
Population Inbred 
Grain Lodging Ears 
Yield Moisture Root Stalk 
Dropped 
ears 
(IO*Mg/ha) (%) (%) (%) (%) 
F2 B73 45.6 23.2 0.4 10.2 5.5 
F2 MoI7 33.1 22.3 0.2 13.1 6.7 
F2 Average 39.0 22.8 » 0.3 11.6 6.1 
F2SYN10 B73 43.0 22.8 0.4 10.7 5.8 
F2SYN10 Mol7 32.2 22.3 0.2 16.2 7.3 
F2SYN10 Average 38.0 22.5 0.3 13.5 6.6 
Height Days to 
Silk 
Population Inbred Plant Ear Anthesis'' Emergence'' 
(cm) (cm) (days) (days) 
F2 B73 228.2 113.2 87.4 8*9.0 
F2 Mo 17 215.0 99.6 86.4 89.5 
F2 Average 221.6 106.4 • 86.9 89.3 
F2SYN10 B73 227.3 112.0 87.3 88.8 
F2SYN10 Mo 17 217.9 104.0 86.6 89.1 
F2SYN10 Average 222.6 108.0 86.9 88.9 
* Anthesis and silk emergence were measured in only one enviroiunenL 
'' Measured as days from date of planting until 50% anthesis or silk emergence. 
*, ** Difference between Fj and F^SynlO averages is significant at the .05 and .01 probability levels. 
respectively. 
Table 3. Estimates of additive i environment and dominance x environment variances for seven traits for (B73xMol7) Pj and 
FjSynlO maize populations obtained from analysis combined across three environments*. 
Confidence Confidence 
interval'' interval'' 
Lower Upper Lower Upper 
Trait Population limit limit limit limit 
Yield' (Mg/ha) Fj 30.37 13.29 88.28 1.36 -5.35 25,98 38.94 
FjSynlO 17.05 1.76 70,89 7.72 0.18 34.38 38,94 
Grain (%) P2 4.38 t 3.60 6,03 1.03 t 0.81 1.60 0,47 
moisture FjSynlO 0.70 0.45 1,48 0,10 0.01 0.42 0.47 
Root (%) Fj 0.03 -0.27 1.18 -0,09 -0,23 0.44 0.92 
lodging FzSynlO 0.03 -0.28 1.17 -0.03 -0.18 0,53 0,92 
Slalk (%) Fj 8,39 -2.32 46.95 7.31 1.54 27,57 28.96 
lodging F2SynlO 25,37 12.37 69.12 3.77 •1,53 22,92 28.96 
Dropped (%) F2 4,76 -0,68 24.31 0,95 -1.59 10.26 14.57 
ears FjSynlO 11.93 5.52 33.67 1,55 -1.06 11.06 14.57 
Plant (cm) Fj 13.90 2.42 54.24 8,42 2.48 29.04 28.94 
height FjSynlO 7.79 -2.89 46,21 1,99 -3,10 20,58 28.94 
Ear (cm) F2 8.71 0,54 37,63 3,92 -0,11 18.24 21.06 
l\eigUl FjSynlO 2.70 -4.68 29.70 1.70 -2,04 15.31 21,06 
Antliesis'' (days) Fj 0,20 
FjSynIO 0,20 
Silk (days) Fi 0.35 
emergence*' F2SynlO 0,35 
' Anihcsis and Sill( Emergence were measured in only one environment. 
'' Approximate 90% confidence intervals as described by Burdick and Graybili (i 992). 
' Yield measurements were multiplied by 10. 
Antliesis and silk emergence measured as days from date of planting until 50% aniliesis or silk ciiicrgence. 
t Variance estimates for F2 and F2SynI0 are significantly difTerent. Determined when confidcnce intervals do not overlap. 
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Table 4. Estimates of heritability on a half sib progeny mean basis from analysis combined across three 
environments for (B73xMol7) F, and F^SynlO maize populations.* 
Trait Population h- Standard error'' 
Grain (10*Mg/ha) F, 0.48 O.ll 
yield^ F,SynlO 0.57 0.14 
Grain (%) F, 0.33 0.15 
moisture F,SynlO 0.82 0.14 
Root (%) F, § § 
lodging F,SynlO 0.41 0.20 
Stalk (%) F, 0.78 0.15 
lodging F,SynIO 0.64 0.15 
Dropped (%) F, 0.64 0.17 
ears F,SynlO 0.56 0.18 
Plant (cm) F, 0.80 0.13 
height F,SynlO 0.89 0.14 
Ear (cm) F, 0.87 0.14 
height F,SynlO 0-92 0.14 
Anthesis"' (days) F, 0.78 0.19 
F,SynlO 0.85 0.20 
Silk (days) F, 0.73 0.18 
emergence'^ F,SynIO 0.84 0.21 
' Anthesis and silk emergence measured in one environment. 
'' Standard errors calculated as described by IfaUauer and Miranda (1988). 
' Yield measurements were multiplied by 10. 
^ Anthesis and silk emergence measured as days from date of planting to 50% anthesis or silk emergence. 
§ Not estimated due to negative estimate of additive variance. 
Tabic 5. Additive genetic (above diagonal) and phcnotypic (below diagonal) correlations between nine traits of (B73xlV1ol7) F2 and F2SynlO 
maize populations evaluated in three environments*. 
Grain Grain Root Stalk Dropped Plant Bar Silk 
Trait yield moisture lodging lodging ears height height Anthesis emergence 
Grain (Mg/lta) F2 0.556 § 0.533 -0.519 0.326 0.411 -0.246 -0.494 
yield*" F2SynlO -0.135 0.297 0.555 -0,460 -0,124 -0.147 -0.464 -0.488 
Grain (%) Fi  0.231 * § 0.197 -0.862 0.322 0.538 0.581 0,491 
moisture FjSynIO -0.086 -0,093 0.071 0.542 0.723 0,852 0.778 0,718 
Root (%) Fj -0.042 0.092 § § § § -0.431 -0,600 
lodging PjSynlO 0.145 -0.032 0.287 -0.089 -0.056 -0,091 -0.256 -0,578 
Stalk (%) Fj 0.322 •• 0.121 -0.219 • -0.249 0,528 0.700 0.476 0.113 
lodging F^SynlO 0.301 •• 0.022 0,145 -0,147 0,223 0.305 0,174 0,022 
Dropped (%) Fi  -0.383 •• -0.343 -0,043 -0,173 -0,014 -0.082 -0,167 0,040 
ears FjSynlO -0.334 •• 0,345 *• -0.035 -0.101 0.448 0.513 0.485 0.484 
Plant (cm) P2 0.259 *• 0.200 * -0.096 0.446 •• 0,007 0.916 0,662 0,459 
lieiglit FjSynlO -0.079 0.584 *• -0.015 0.191 0,341 *• 0.916 0.633 0.550 
Ear (cm) Fj 0.348 ** 0.286 •• -0.112 0.578 •* -0.060 0.877 •* 0,602 0,326 
height PzSynlO -0.096 0.693 *• -0.054 0.260 0.396 •• 0.894 •* 0.704 0.575 
Anthesis' (days) F2 -0.120 0.548 •• -0,264 0.378 •• -0,153 0.555 •• 0,517 *• 0,837 
FjSynIO -0.325 •* 0.644 *• -0,113 0.188 0,256 •• 0,571 •• 0,596 *• 0,888 
Silk (days) Fi  -0.404 •* 0.437 *• -0,242 * 0,156 -0,066 0,339 •• 0,244 • 0.715 4* 
etnergcnce' FjSynIO -0,366 •• 0.572 *• -0.227 • 0,078 0.23 • 0.462 ** 0,449 •• 0.794 • • 
* Anliiesis and silk emergence were measured in only one environmenl. 
'' Yield mensurements were nmlliplied by 10, 
° Anthesis and silk emergence were measured as days aAer June 30 when 50% aiilhesis or silking was readied. 
*, ** Plicnolypic correlations are signiricnnl at 0.01 and 0.03 probability levels, respectively. 
§ Genetic correlation not calculated bccause of negative variance component estimates. 
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CHAPTER 4. GENERAL CONCLUSIONS 
Linkage disequilibrium imposes important consequences on the analysis of and in F-j 
populations. Dominance variance and d for yield are consistently overestimated in F2 populations when 
linkage effects are not considered. Accuracy of <7^ and d for yield is likely to be improved by several 
genera t ions  o f  random mat ing .  These  observa t ions  a re  impor tan t  to  the  d iscuss ion  of  he teros is .  Analys is  o f  d 
&om random mated F2 populations indicates that genes expressing partial to complete dominance are of 
primary importance to heterosis expression. These estimates are more indicative of the true gene action 
conditioning heterosis than estimates derived from F2 populations. Considering all available data, it seems that 
the dominance theory provides the best explanation of heterosis expression. 
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APPENDIX A- ANALYSIS OF VARIANCE MEAN SQUARES TABLES FOR ANALYSIS 
COMBINED ACROSS THREE ENVIRONMENTS AND INDIVIDUAL ENVIRONMENT ANALYSES 
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Table Al. Mean squares, population means, and coefficient of variation for nine traits for the 
(B73xMol7) Fj and FjSynlO maize populations obtained from analysis combined across three 
locations' 
Source 
Environment 
d.f. 
Grain 
yield" 
Grain 
moisture 
(Mg/ha) 
11848.53 ** 
(%) 
757.31 
Root 
lodging 
(%) 
0.70 
Genotypes 
F2 
Inbred 
Male 
Inbred*Male 
F2SynlO 
Inbred 
M^e 
Inbred*Male 
Population 
I 
99 
99 
I 
99 
99 
1 
23201.85 
144.68 
165.30 
* 
** 
17609.58 » 
123.25 
95.39 
926.82 
117.48 
4.10 
1.47 
40.15 
5.30 
1.31 
17.06 
5.80 
0.76 
0.93 
7.24 
1.37 
1.22 
1.17 
Genotype*Environinent 
F2*Env. 
Inbred*Env. 
MaIe*Env. 
Male*Inbred*Env. 
F2SynlO*Env. 
Inbred*Env. 
Male*Env. 
Male*Inbred*Env. 
PopuIation*Env. 
2 
198 
198 
2 
198 
198 
2 
758.23 »» 
54.13 •• 
40.30 
818.20 
47.47 
46.66 
253.38 »» 
* 
* 
11.91 
2.65 
1.50 
12.84 
0.81 
0.57 
0.78 
«* 
mm 
m 
0.35 
0.93 
0.82 
1.93 
0.93 
0.89 
1.38 
Pooled Effective Error 
(Error d.f.) 
38.94 
915 
0.47 
962 
0.92 
1004 
Ft Mean 
FjSynlO Mean 
Grand Mean 
C.V.' 
39.38 
37.61 
38.49 
18.62 
22,75 
22.51 
22.63 
5.30 
0.34 
0.28 
0.31 
304.44 
* Anthesis and silk emergence were measured in only one envirorrnient 
'' Analysis of adjusted means for each environment. Replication, Col(rep), and row(rep) effects are 
not included. 
' "Yield measurements were multiplied by 10. 
Anthesis and silk emergence were measured as days after planting until 50% anthesis or silk 
emergence. 
' C.V. was calculated as (genotype x environment mean square)/grand mean 
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Table Al. Continued 
Source d.f. 
Stalk 
lodging 
Dropped 
ears 
Plant 
height 
Environment 
Genon^ 
F2 
Inbred 
Male 
Inbred*MaIe 
FjSynlO 
Inbred 
Male 
Inbred*Miale 
Population 
Genotype*Envirorunent 
F2*Env. 
Inbred*Env. 
Male*Env. 
Male*Inbred*Env. 
F2SynI0*Env. 
Inbred*Env. 
M^e*Env. 
M^e*Inbred*Env. 
PopuIation*Env. 
Pooled Effective Error" 
(Error d.f.) 
Ft Mean 
FiSynlO Mean 
Grand Mean 
C.V. 
(%) 
1 
99 
99 
1 
99 
99 
1 
2 
198 
198 
2 
198 
198 
2 
571.96 
1287.15 
136.35 
50.21 
4665.44 
109.89 
50.41 
1014.39 
* 
m* 
1444.06 ** 
33.16 
36.27 • 
677.17 
41.64 ** 
32.73 
181.27 •• 
2&M 
1004 
11.62 
13.45 
12.54 
51.36 
(%) 
1203.88 
234.88 * 
36.98 »» 
18.07 
367.07 * 
38.41 
16.05 
65.29 
7.77 
16.95 
15.51 
8.89 
20.53 •• 
16.12 
10.01 
14.57 
1034 
6.09 
6.55 
6.32 
65.65 
(cm) 
30525.54 ** 
26130.72 • 
262.81 
99.44 •* 
13226.75 » 
372.70 
75.68 ** 
277.92 
618.06 
35.89 » 
37.36 
283.54 
32.84 
30.93 
33.75 
28.94 
956 
221.63 
222.58 
222.10 
2.71 
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Table Al. Continued 
Source d-f. 
Ear 
height Anthesis 
Silk 
emergence*^ 
Environment 
(cm) 
6624.31 ** 
(days) (days) 
Genotypes 
F2 
Inbred 
Male 
Inbred*MaIe 
FiSynlO 
Inbred 
Male 
Inbred*Male 
Population 
Genotype*Enviromnent 
F2*Env. 
Inbred*Env. 
Male*Env. 
Male*Inbred*Env. 
F2SynlO*Env. 
Inbred*Env. 
Male*Env. 
Male*Inbred*Env. 
PopuIation*Env. 
1 
99 
99 
1 
99 
99 
1 
2 
198 
198 
2 
198 
198 
•) 
27490.26 
230.60 
53.51 
** 
** 
* 9603.20 
277.16 
41.09 
733.36 • 
231.76 
25.42 
24.98 
210.05 
22.41 
22.76 
27.80 
50.60 
1.28 
0.60 
25.21 
1.38 ** 
0.41 
0.01 
10.72 »» 
1.85 
1.11 
3.35 
1.74 
0.52 
9.42 •* 
Pooled Effective Error' 
(Error d.f) 
FjMean 
F2SynlO Mean 
Grand Mean 
C.V. 
21.06 
956 
106.42 
107.98 
107.20 
4.65 
0.20 
315 
87.0 
86.9 
86.9 
0.73 
0.35 
313 
89.2 
88.9 
89.1 
0.94 
Table A2. Analysis of variance mean squares for seven traits for the (B73xMol7) Pj and FiSynlO maize populations obtained from analysis 
for Calumet*. 
Grain Grain Root Stall; Dropped Plant Ear 
Source yield*' moisture lodging lodfiing ears heifiht height 
(Mg/ha) (%) (%) (%) (%) (cm) (cm) 
Genotype 
F2 
Inbred I 3173.65 73.57 *• 2.58 3575.20 *• 54.39 • 14659.86 •• 12662.77 
Male 99 54.72 •* 1.88 •• 1.07 67.50 •• 16.53 78.74 ** 93.74 
Inbrcd'^Malc 99 56.84 0.90 •• 0.94 42.30 •• 10.29 60.97 ** 32.83 
F2SYN10 
Inbred 1 2036.50 ** 49.80 *• 0.18 4101.46 •* 59.73 • 7326.55 5118.70 
Male 99 44.96 2.11 •• 0.62 36.80 * 17.09 •* 93,62 ** 105.93 
Inbred* Male 99 38.99 ** 0.76 0.69 36.76 * 10.05 51.08 • • 32.12 
Population I 0,59 6.28 *• 3.44 * 75.95 1.21 222.61 320.05 
EfTective Error 22.20 0.60 0.90 27.45 10.85 20.95 19.75 
(Error d.f.) 317 317 368 368 368 320 320 
' Replication, Col(rcp), and Ro\v(rcp) elfccts arc not included in tlic ANOVA tabic. 
Yield measurements were multiplied by 10. 
Table A3. Analysis of variance mean squares for seven traits for the (B73xIVlol7) Fj and F2SynlO maize populations obtained from analysis 
for Kanawha*. 
Grain Grain Root Stall( Dropped Plant Ear 
Source yield'' moisture lodging lodging cars height height 
(Mg/ha) (%) (%) (%) (%) (cm) (cm) 
Genotypes 
F2 
Inbred 1 10151.70 ** 62.50 •* 0.52 340.61 50.50 7365.34 *• 8426.62 ** 
Male 99 124.73 •• 4.40 ** 0.51 53.02 30.84 ** 121.42 ** 115,33 *• 
Inbred^Male 99 84.28 ** 2.90 ** 0.60 37.79 • 21.75 • 52.91 *• 42.70 •• 
F2SYN10 
Inbred 1 7009.28 16,02 •* 9.64 * 1769.53 •• 143.48 •* 3538.09 •• 1815.63 
Male 99 96.24 •• 1.54 •• 1.91 •• 60.88 •• 23.38 • 156.64 *• 127.65 •• 
Inbred^Malc 99 61.29 1,13 •* 1.79 •• 35.82 17,74 41.39 • 34.62 • 
Population 1 661,26 ** 2,10 • 0.24 160.91 • 33.12 111.20 92,35 
ElTcctive Error 48.25 0,40 1.20 28.30 16,80 31.55 26,75 
(Error d.f.) 307 354 321 321 321 321 321 
" Repiicalion, Col(rep), and ro\v(rep) cITccts arc not included in llic ANOVA table. 
Yield measurements were multiplied by 10. 
Table A4. Analysis of variance mean squares for nine (raits for Ihe (B73xMoI7) F2 and FjSynIO maize populalions oblained from 
analysis for Ames*. 
Source 
Grain 
yield*' 
Grain 
moisture 
Root 
lodging 
Stallc 
lotlgiiig 
IDroppcd 
ears 
Genotypes 
F2 
Inbred 
Male 
inbrcd*Malc 
F2SYNIO 
Inbred 
Male 
Inbrcd*Malc 
Population 
Effective lirror 
(Hrror d.f.) 
I 
99 
99 
\ 
99 
99 
1 
(Mg/lia) 
11392.95 
73.49 
104.79 •• 
10200.20 •• 
76.97 
88.43 
771.73 •• 
47.35 
291 
{%) 
5.25 •• 
3.12 •• 
0.66 •• 
0.01 
3.27 •• 
0.55 • 
10.24 •• 
0.40 
291 
(%) 
3.41 
1.05 •* 
1.03 •• 
1.28 
0.71 
0.51 
0.26 
0.65 
315 
(%) 
259.46 • 
82.14 •* 
42.67 • 
148.78 
95,50 
43.30 
1140.08 
31.40 
315 
* 
** 
(%) 
145.52 •• 
23.51 •• 
17.06 
181.64 
39.00 •• 
20.48 
50.98 
16.45 
345 
* Replication, Col(rcp), and row(rep) cfTccts are not included in the ANOVA table. 
Yield measurements were multiplied by 10. 
c Anthcsis and silk emergence were measured as days ai^ur planting until 50% anthesis or silk emuigcnce. 
Table A4. Continued 
Plant Oar Silk 
height height Anthesis" umcrBcnce' 
(cm) (cm) (days) (days) 
Genotypes 
Inbred I 5341.64 •• 6864.40 •• 50.60 •• 10.72 •• 
Male 99 134.44 •* 72.36 •* 1.28 •• 1.85 •• 
lnbrcd»Malc 99 60.28 •* 27.94 *• 0.60 •• 1.11 •• 
F2SYNIO 
Inbred 1 2929.19 •• 3088.98 •• 25.21 •• 3.35 •• 
Male 99 188.12 •• 88.41 •• 1.38 •• 1.74 •• 
lnbred»Male 99 45.08 * 19.87 0.41 •• 0.52 •• 
Population 1 11.63 376.55 •• 0.01 9.42 •• 
Eflcctive Error 34.40 16.60 0.20 0,35 
(Errord.f.) 315 315 315 313 
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APPENDIX B. ESTIMATES OF ADDITIVE VARIANCE, DOMINANCE VARIANCE, AND 
AVERAGE LEVEL OF DOMINANCE FOR INDIVIDUAL ENVIRONMENTS 
Table Bl. Estimates of additive and dominance variances with confidence intervals and average level of dominance for seven traits for the 
(B73xMol7) F] and FiSynlO maize populations obtained from analysis for Calumet.* 
Confidence Confidence 
interval' interval* 
Lower Upper Lower Upper Average 
Trait Population O'A limit limit 2 0 D limit limit dominance 
Grain (Mg/I>a) F2 65.03 40.93 123.05 34.64 22.98 64.36 1.03 
yield** FaSynIO 4.'),53 25,67 71,15 16,79 8.45 40.28 0.86 
Grain (%) F2 2.57 1,74 4,40 0.30 O.IO 0,88 0.48 
moisture FaSynlO 3.02 2.09 4.22 0.16 -0.01 0.68 0.33 
Root (%) F2 0.34 t -0.14 1.85 0.04 -0.18 0.74 0.49 
lodging FjSynlO -0.57 -0.89 -0.21 -0.21 -0.40 0.37 § 
Stalk (%) F2 80,10 t 50.78 151.40 14.85 5.72 41.56 0.61 
lodging FiSynlO IK.70 2.33 39.67 9.31 1.17 33.90 1.00 
Dropped (%) F2 11.36 4.08 32,33 -0,56 -3.07 7.42 § 
ears F2SyalO 12.49 4.98 22,23 -0,80 -3.26 7.09 § 
Plant (cm) F2 115.58 80.82 188,03 40.02 27.63 70.50 0.83 
height F2SynlO 143.34 103.90 198,69 30.13 19.61 57.30 0,64 
Ear (cm) Fj 147.98 106.45 228.48 13.08 6.00 33.29 0,42 
height F2SynlO 172,35 125.33 232.72 12.37 5.41 32.31 0.38 
' Approximale 90% confidence intervals as described by IBurdick and Graybill (1992). 
Grain yield measureinenls were nuilliplied by 10. 
§ Average level of dominance not calculalcd bccausc of negative variance component estimates. 
t Variance estimates for F2 and F2SynlO are significanlly difTerent. Determined when confidcncc intervals do not overlap. 
Table B2. Estimates of additive and dominance variances with confldcnce intervals and average level of dominance for seven traits for the 
(B73xMol7) Fi and F]SynlO maize iiopulations obtained from analysis for Kanawha.* 
Confidence Confidence 
interval" interval' 
Lower Upper Lower Upper Average 
Trait Population limit limit limit limit dominance 
Grain (Mg/ha) 152,96 97.83 283,13 36,03 17.93 86.98 0.69 
yield'' FiSynlO 95.99 53.32 150.84 13.04 -1.02 55.26 0,52 
Grain (%) Fi 8.00 t 6.05 11.12 2.50 t 1.93 3.62 0,79 
moisture F2SynlO 2.28 1.61 3.16 0.73 0.50 1.30 0,80 
Root (%) Fj -1.38 t -1.74 -0.21 -0.60 t -0.81 0.03 § 
lodging FjSynlO 1.41 0.56 2.50 0.59 0,20 1.74 0,92 
Stalk (%) Fj 49.43 26.00 m.7o 9.49 0.98 34.93 0,62 
lodging F2SynlO 65.16 38.34 99.86 7.52 -0,66 32.18 0,48 
Dropped (%) F2 28.07 14.43 64.58 4.95 0.01 19.78 0,59 
ears FjSynlO 13,16 2.63 26.48 0.94 -3,32 14.15 0.38 
Plant (cm) F2 179.73 126,13 290.63 21.36 9.96 53.81 0,49 
height F2SynlO 250,18 180.76 339,45 9.84 0,48 37.92 0,28 
Ear (cm) Fa 177.17 126.16 278,97 15.95 6.68 42.67 0,42 
height F2SynlO 201.80 145.26 274,55 7.87 O.Ol 31.48 0.28 
Approximate 90% confldeiice iniervals as described by Burdick and Graybill (1992). 
** Grain yield measurements were multiplied by 10. 
§ Average level of dominance not calculated becausc or negative variance component estimates. 
t Variance estimates Tor F2 and F2SynlO arc significantly difTcrcnt. Determined when confldcncc intervals do not overlap. 
Table B3. Estimates of additive and dominance variances with confidence intervals and average level of dominance for nine traits for the 
(B73xMol7) Fx and FiSynlO maize populations obtained from analysis for Ames.* 
Confldence Conndcnce 
interval' inlerval* 
Lower Upper Lower Upper Average 
Trait Population < 
o
 limit limit 0^0 limit limit dominance 
Grain (Mg/ha) F2 52.27 19.10 145.65 57.44 35.55 115.41 1.48 
yield'' F2Synl0 59.24 24.61 103.11 41.08 22,20 93.26 1.18 
Grain (%) Fj 5,45 4.04 7.82 0.26 0.12 0,68 0.31 
moisture FjSynlO 5.75 4.27 7,61 0.15 0,03 0,52 0,23 
Root (%) F2 (».79 0.32 2.10 0.38 0.16 1.03 0.98 
lodging F2SynlO 0.11 -0.22 0.52 -0.14 -0.28 0,29 § 
Stalk (%) F2 101.49 65,28 186.78 11,27 1.67 39,81 0,47 
lodging FiSynlO 128.20 86.07 182.62 11.90 2,19 40,68 0.43 
Dropped (%) Fa 14.12 3.65 44.82 0.61 -3.46 13.38 0.29 
ears FjSynlO 45.10 28.05 67,32 4.03 -0.62 18.19 0,42 
Plant (cm) Fj 200.08 140.59 322,35 25.88 12,97 62.24 0.51 
height FiSynlO 307.43 223.76 414,63 10.68 0.45 41,29 0,26 
Ear (cm) Fi 111.52 79.45 175,22 11,34 5.32 28,47 0.45 
heiglit FjSynIO 143.62 104,31 194,01 3.27 -1.34 17,30 0,21 
Anihesis' (days) Fj 2.16 1,59 3,18 0.40 0,28 0,70 0,61 
FjSynlO 2.36 1,74 3,14 0.21 0,12 0,44 0,42 
Silk (days) Fi 3.00 2.18 4.55 0.76 t 0,54 1.30 0,71 
Emergence' FjSynIO 2.78 2.00 3.77 0.17 0.06 0,51 0,35 
' Approxiniale 90% conHdence intervals as described l)y nurdici( and Graybiil (1992). 
** Grain yield measurements were mullipiied by 10. 
Antiiesis and silk emergence measured as days from June 30 until 50% anihesis or silk emergence. 
§ Average level of dominance not calculated because of negative variance component esliniates. 
t Variance estimates Tor F2 and F2SynI0 are signincanlly diflerent. Determined wlien conndcnce intervals do not overlap. 
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APPENDIX C. HERTTABILrrY ESTIMATES FOR INDrVIDUAL ENVIRONMENTS 
Table CL. Estimates of heritability on a half sib progeny mean basis with standard errors for seven 
traits in the (B73xMol7) F2 and F2SynlO maize populations obtained from analysis for Calumet.* 
Trait Population h^ Standard Error 
Grain (Mg/ha) Fz 0.53 0.18 
yield*" FiSynlO 0.54 0.22 
Grain (%) F: 0.74 0.22 
moisture FiSynlO 0.80 0.22 
Root (%) F2 0.27 0.36 
lodging FiSynlO § § 
Stalk (%) F: 0.65 0.22 
lodging FiSynlO 0.34 0.28 
Dropped (%) F: 0.52 0.32 
ears FiSynlO 0.55 0.32 
Plant (cm) Fi 0.65 0.18 
height F2SynlO 0.74 0.19 
Ear (cm) F, 0.82 0.21 
height FiSynlO 0.84 0.21 
* Heritabili^ and standard errors calculated as described by Hallauer and Miranda (1988). 
'' Yield measurements were multiplied by 10. 
§ Heritability was not calculated because of a negative estimate of additive variance. 
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Table C2. Estimates of beritability on a balf sib progeny mean basis with standard errors for seven 
traits in the (B73xMol7) F2 and F2SynlO maize populations obtained from analysis for Kanawha.* 
Trait Population h^ Standard Error 
Grain (Mg/ha) F2 0.64 0.21 
yield'' F;SynlO 0.61 0.25 
Grain (%) F, 0.73 0.16 
moisture F^SynlO 0.67 0.18 
Root (%) F; § § 
lodging F2SynlO 0.44 0.25 
Stalk (%) F, 0.57 0.25 
lodging FiSynlO 0.65 0.25 
Dropped (%) F, 0.56 0.26 
ears FjSynlO 0.43 0.32 
Plant (cm) F, 0.77 0.21 
height FiSynIO 0.86 0.22 
Ear (cm) F2 0.81 0.21 
height FjSynlO 0.85 0.22 
* Heritability and standard errors calculated as described by Hallauer and Miranda (1988). 
** Yield measurements were multiplied by 10. 
§ Heritability was not calculated because of a negative estimate of additive variance. 
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Table C3. Estimates of heritability on a half sib progeny mean basis with standard errors for nine 
traits in the (B73xMol7) F2 and F2SynlO maize populations obtained from analysis for Ames.* 
Trait Population h^ Standard Error 
Grain (Mg/ha) F, 0.33 0.20 
yield'' FnSyniO 0.40 0.22 
Grain (%) F, 0.89 0.20 
moisture FiSynlO 0.91 0.21 
Root (%) F, 0.43 0.24 
lodging FiSynIO 0.18 0.51 
Stalk (%) F, 0.70 0.23 
lodging FiSynlO 0.75 0.23 
Dropped (%) F, 0.45 0.32 
ears FiSynlO 0.69 0.24 
Plant (cm) F, 0.77 0.21 
height F;SynlO 0.87 0.21 
Ear (cm) F, 0.80 0.21 
height FjSynlO 0.88 0.22 
Anthesis' (days) F; 0.78 0.19 
F;SynlO 0.85 0.20 
Silk (days) Fi 0.73 0.18 
emergence" FiSynlO 0.84 0.21 
* Heritability and standard errors calculated as described by Hallauer and Miranda (1988). 
Yield measurements were multiplied by 10. 
Measured as days after Jime 30 until 50% anthesis or silking was reached. 
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APPENDIX D. ANALYSIS OF VARIANCE EXPECTATION OF MEAN SQUARES FOR ANALYSIS 
COMBINED ACROSS THREE ENVIRONMENTS AND INDIVIDUAL ENVIRONMENT ANALYSES 
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Table Dl. Analysis of variance table and expected mean squares for analysis of means adjusted for 
lattice block effects combined across three environments. 
Source Expected Mean Square 
Environment 2 800a"t 
GenoQpe 
F2 
Inbred 1 + lOOc'jg P2 + ®"inisF2 300Zi"F2 
Male 99 + 2o*m£F2 + 6o"inF2 
Inbred • Nfale 99 1 + 2 0~mUF2 + 2 tmF2 
FzSynlO 
Inbred 1 + 100c"cF2SIO <^"ini£F2SI0 300Zi"F2SIO 
Male 99 
•» 
0"e + 2ff"ni£F2SI0 6o"niF2SI0 
Inbred • Male 99 -r ^'ini£F2S10 + 3o"tmF2S10 
Population 1 O'c + 200aV 800Ip-
Genotype * Environment 
F2 * Environment 
Inbred • Environment 2 0% + ^ mieF2 -r I00a*ep2 
Male • Environment 198 + (ncF2 
Male • Inbred * Enviroimient 198 + ^ micFl 
FiSynlO • Environment 
Inbred • Environment 2 O'z + 2 ®'m«F2SI0 OOa"tF2sio 
Male * Environment 198 + 2o"ineF2SI0 
Male * Inbred * Environment 198 + 2 ty"mi£r:sio 
Population • Environment 2 lOOa'pc 
Total 1199 
Pooled Effective Error Mean Square* t O'c 
Pooled effective error mean square was calculated by pooling effective error mean square estimates from 
individual environments. 
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Table D2. Analysis of variance table and expected mean squares for analysis of means adjusted 
for lattice block effects in a single environment 
Source d.f. Expected Mean Square 
Replication 
Blocks(Rep)' 
GenoQpe 
Fz 
Inbred 
Male 
Inbred*Male 
1 
78 
1 
99 
99 
CT'c 
0"e 
+ 
+ 
+ 
^ mi 
2a\ 
^ mi 
lOOZi-
FiSynlO 
Inbred 
M^e 
Inbred*Male 
1 
99 
99 
o e 
cr'e 
® mi 
^ mi 
lOOZi-
Population 200Zp-
ESective Error Mean Square 
Total 
321 
799 
cr"e 
Includes col(rep) and row(rep). When a lattice block effect was insignificant, the efifea was 
dropped from the model and the degrees of freedom for block(rep) and effective error were adjusted 
accordingly. 
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APPENDIX E. ADJUSTED ENTRY MEANS, LSD VALUES FOR ENTRY MEAN COMPARISONS, 
EFFECTIVE ERROR MEAN SQUARES, ERROR VARIANCES, RELATIVE EFFICIENCIES, AND 
COEFHCIENTS OF VARIATION FOR INDIVIDUAL ENVIRONMENT ANALYSES 
Table El. Entry means adjusted for lattice block effects for seven traits for the (B73xMol7) F2 and F2SynlO maize populations obtained 
GRAIN GRAIN ROOT STALK DROP PLANT EAR 
ENV ENTRY POPULATION INBRED MALE YIELD' MOIST LODGE LODGE EARS HEIGHT HEIGHT 
70115 1 F2SYN10 B73 101 48.2 25,6 0.0 8.6 3.3 229.3 118.0 
70115 2 F2SYN10 B73 102 26.8 24.3 0.2 2,7 3.5 208.0 105.2 
70115 3 F2SYN10 B73 103 33.1 22.9 0.0 0.0 0.5 208.5 101.4 
70115 4 F2SYN10 B73 104 42.5 25.0 0.2 0.0 6.1 208.4 99.2 
70115 5 F2SYN10 B73 105 33.6 25.5 0.1 11.7 4.3 231.6 125.9 
70115 6 F2SYN10 B73 106 40.8 23.0 0.0 2.2 0.0 213.6 102.4 
70115 7 F2SYN10 B73 107 26.2 25.2 0.1 9,3 0.6 221,5 107.7 
70115 8 F2SYN10 B73 108 34.9 26.5 0.0 12.2 6.1 240.2 134.5 
70115 9 F2SYN10 B73 109 34.5 24.8 0.3 11.5 1.3 219.3 109.9 
70115 10 F2SYN10 B73 no 23.6 24.4 0.0 4.2 0.6 233.6 118.7 
70115 \ \  F2SYN10 B73 111 34.4 24.6 0.2 11.8 1.6 230.5 118.8 
70115 12 F2SYN10 B73 112 27.0 24,9 0.0 5.9 4.9 225.1 II8.9 
70115 13 F2SYN10 B73 113 34.7 26.5 0.0 9.9 0.0 226.4 119.8 
70115 14 F2SYN10 B73 114 28.1 26,6 O.l 15.8 6.2 233.8 125.8 
70115 15 F2SYN10 B73 115 42.7 25,8 0.0 8.4 6.3 222.8 117.8 
70115 16 F2SYNI0 B73 116 37.6 26.8 0.0 17.2 7.6 224.6 123.1 
70115 17 F2SYN10 B73 117 28.4 24.3 0.2 5.1 3.8 215.6 112.0 
70115 18 F2SYN10 B73 118 34.6 23.9 0.0 0.0 10.5 210.5 105.3 
70115 19 F2SYN10 B73 119 35.5 25.0 0.0 10.9 5.2 211.8 121.0 
70115 20 F2SYNI0 B73 120 28.1 28.1 0.4 9.6 0.0 220.7 123.5 
70115 21 F2SYN10 B73 121 22.2 23,7 0.0 l.O 17.4 224.2 118.6 
70115 22 F2SYN10 B73 122 35.0 24,1 0.0 14.3 4.1 218.8 116.4 
70115 23 F2SYN10 B73 123 35.0 25,9 O.l 4.1 5.9 229.0 119.0 
70115 24 F2SYN10 B73 124 28.0 24.4 O.i 4.0 0.4 212.5 104.5 
70115 25 F2SYN10 B73 125 28.2 25.3 0.1 0.6 10.1 229.9 122.6 
70115 26 F2SYN10 B73 126 38,7 26.3 0.0 5.3 3.5 235.4 121.0 
70115 27 F2SYN10 B73 127 27.8 25,7 0.0 5.2 2.9 228.4 124.2 
70115 28 F2SYNiO B73 128 42.2 27.0 0.0 12.9 0.0 231,4 137.2 
70115 29 F2SYN10 B73 129 40,9 24.9 0.0 6.1 3,8 206.9 107.8 
70115 30 F2SYN10 B73 130 46.2 24,5 2.5 3.5 4.4 225,4 116.4 
* Yield ineasureincius were multiplied by 10. 
Table El. Continued. 
ENV ENTRY POPULATION INBRED MALE 
70115 31 F2SYN10 B73 131 
70115 32 F2SYN10 B73 132 
70115 33 F2SYN10 B73 133 
70115 34 F2SYN10 B73 134 
70115 35 F2SYNI0 B73 135 
70115 36 F2SYN10 B73 136 
70115 37 F2SYN10 B73 137 
70115 38 F2SYN10 B73 138 
70115 39 F2SYN10 873 139 
70115 40 F2SYN10 B73 140 
70115 41 F2SYN10 B73 141 
70115 42 F2SYN10 B73 142 
70115 43 F2SYN10 B73 143 
70115 44 F2SYN10 B73 144 
70115 45 F2SYN10 B73 145 
70115 46 F2SYN10 B73 146 
70115 47 F2SYN10 B73 147 
70115 48 F2SYN10 B73 148 
70115 49 F2SYN10 B73 149 
70115 50 F2SYN10 B73 150 
70115 51 F2SYN10 B73 151 
70115 52 F2SYN10 B73 152 
70115 53 F2SYN10 B73 153 
70115 54 F2SYN10 B73 154 
70115 55 F2SYN10 B73 155 
70115 56 F2SYN10 B73 156 
70115 57 F2SYN10 B73 157 
70115 58 F2SYN10 B73 158 
70115 59 F2SYN10 B73 159 
70115 60 F2SYN10 B73 160 
70115 61 F2SYN10 B73 161 
70115 62 F2SYN10 B73 162 
AIN GRAIN ROOT STALK DROP PLANT EAR 
iLD' MOIST LODGE LODGE EARS HEIGHT HEIGHT 
36.8 25.5 0.0 12.3 2.5 217.8 119.9 
30.1 26.8 0.0 4.6 2.4 220.8 114.8 
30.7 25.0 0.0 11.9 0,3 222.3 117.3 
25.4 27,0 0.0 3.8 3.3 229.6 129.9 
34.5 23.8 2.2 7.9 1.7 224.0 111.8 
23.6 24.2 2.4 4.7 2,7 205.2 109.4 
35.9 24.3 0,0 12.7 9.4 223.1 114.6 
35.1 23,9 0,0 6.4 0.0 216.7 103,3 
41.5 25.5 0,0 15.5 0.7 220.1 120.4 
32.9 25.1 2.0 11.9 4.6 232.5 125.6 
34.7 25,4 0,0 12.6 7.3 248.4 127.4 
35.0 26.0 0.1 5.0 0.0 229.8 113.9 
38.4 25.3 4.0 7.3 4.4 230.7 123.1 
42.1 24.9 0.0 5.1 0.5 217.3 105.0 
32.7 22.2 0.0 1.1 7.0 215.7 104.9 
34,8 22.8 0.0 7.2 0.7 227.4 116.6 
22.2 24,7 0.1 4.0 7,5 218.8 113.8 
30.5 23,4 0.0 5.9 0,0 209.9 96.4 
25.0 21.4 0.0 8.5 3,3 211.4 102,0 
42.3 23,7 0,0 3,2 10,6 222.2 112,4 
.34.4 24,0 0,0 0,0 0.0 218.6 109.5 
40.3 23,3 0.2 4,4 6.7 233.5 119.5 
50.0 24.8 0.1 13,2 2.5 216.4 107,0 
37.1 24.1 0.0 7,4 1.6 230.6 117,6 
36.5 23.7 0.0 9,8 0.0 215.2 112,3 
44.2 23.5 0.0 3,9 10.0 229.2 116.6 
28.5 23.5 0.1 2,4 8,6 217.5 109,6 
41.0 25.2 0.0 15.5 0.0 219.5 110.8 
46.9 23.3 0.0 7.7 0.7 231,4 117.3 
39.9 24.1 2.1 10.5 2,4 221.8 109.1 
34.4 24.1 0.0 11,2 5,1 218.0 112.9 
42.4 22.8 0.0 5,8 0,0 215.6 104.7 
Table El. Continued. 
ENV ENTRY POPULATION INBRED MALE 
70115 63 F2SYN10 B73 163 
70115 64 F2SYN10 B73 164 
70115 65 F2SYN10 B73 165 
70115 66 F2SYN10 B73 166 
70115 67 F2SYN10 B73 167 
70115 68 F2SYN10 B73 168 
70115 69 F2SYN10 B73 169 
70115 70 F2SYN10 B73 170 
70115 71 F2SYN10 B73 171 
70115 72 F2SYN10 B73 172 
70115 73 F2SYN10 B73 173 
70115 74 F2SYN10 B73 174 
70115 75 F2SYN10 B73 175 
70115 76 F2SYN10 B73 176 
70115 77 F2SYN10 B73 177 
70115 78 F2SYN10 B73 178 
70115 79 F2SYN10 B73 179 
70115 80 F2SYN10 B73 180 
70115 81 F2SYN10 B73 181 
70115 82 F2SYN10 B73 182 
70115 83 F2SYN10 B73 183 
70115 84 F2SYN10 B73 184 
70115 85 F2SYN10 B73 185 
70115 86 F2SYN10 B73 186 
70115 87 F2SYN10 B73 187 
70115 88 F2SYN10 B73 188 
70115 89 F2SYN10 B73 189 
70115 90 F2SYN10 B73 190 
70115 91 F2SYN10 B73 191 
70115 92 F2SYN10 B73 192 
70115 93 F2SYN10 B73 193 
70115 94 F2SYN10 B73 194 
AIN GRAIN ROOT STALK DROP PLANT EAR 
:LD' MOIST LODGE LODGE EARS HEIGHT HEIGHT 
39.2 24,2 0.1 2.6 1.8 232.3 116.6 
27,6 23.3 0.0 15.9 3.0 190,7 89.1 
44.4 23.4 0.0 1.4 0,0 221,9 112.8 
31.2 24,3 0.0 12.6 0.9 198.0 98.0 
45.2 23.9 0.0 8.3 5.5 217.9 110.3 
44.7 25.2 0.0 6.9 4.7 225.9 129.8 
34.9 23.0 2.1 13.5 0.9 221.7 113.3 
25.7 25.0 0.0 7.4 4.5 227.5 110.3 
44.3 23.6 0.2 4.8 0.0 213,9 99.3 
18,7 29.5 0.2 8.0 0.0 215,2 121.5 
28,0 22.4 0.0 4.8 8,5 218.6 112.5 
58,6 23.1 0.0 0.0 7,0 222.6 105.7 
34,8 23,7 O.L 3.5 3,8 212.7 103.0 
33,6 21.9 0.1 0.0 2,7 202.6 99,7 
35,8 25.4 0,1 7,6 6,0 236,3 124.8 
29,2 23,5 0,0 9,5 14,2 209,0 107,2 
34,3 22.7 0,0 9.5 3,0 206,9 97,8 
39,1 24.0 0.2 11.5 8,3 220,6 109,0 
42.4 26,2 0.0 19.5 2,2 225.4 121.6 
35,3 23,5 0,1 5.6 5,9 222,7 112.2 
39,7 24.5 0.1 10,5 1.9 220,5 126.1 
39.3 25,6 0,0 7.0 10.5 227,8 132.0 
30.9 22.9 0.0 3,3 4.7 214,4 97.3 
45,4 24.6 0,1 8,6 0.7 221,2 116.9 
33,9 23.5 0.2 3.2 7.7 222,4 109.5 
35,8 22.1 0.1 4.0 12.4 208,6 98.3 
47,8 24.5 0,1 12.4 0.0 210,3 103.7 
26.6 22,5 0.2 4.4 5,4 214,6 105.2 
39,8 23.9 0,0 7.4 4.7 234,6 114.5 
39,6 25,6 0,1 28,9 2,8 226,5 111.0 
32,5 22,9 0,0 21,2 1,2 206.9 114.5 
37,8 24.8 0,1 5,9 0,0 212.8 108.0 
Table El. Continued. 
ENV ENTRY POPULATION INBRED MALE 
70115 95 F2SYN10 B73 195 
70115 96 F2SYN10 B73 196 
70115 97 F2SYN10 B73 197 
70115 98 F2SYN10 B73 198 
70115 99 F2SYN10 B73 199 
70115 100 F2SYNI0 B73 200 
70115 101 F2SYN10 M017 101 
70115 102 F2SYN10 M0I7 102 
70115 103 F2SYN10 M017 103 
70115 104 F2SYN10 M017 104 
70115 105 F2SYN10 M017 105 
70115 106 F2SYN10 M017 106 
70115 107 F2SYN10 M017 107 
70115 108 F2SYN10 M017 lOK 
70115 109 F2SYN10 M017 109 
70H5 110 F2SYN10 M017 110 
70115 111 F2SYN10 M017 111 
70115 112 F2SYN10 M017 112 
70115 113 F2SYN10 M017 113 
70115 114 F2SYN10 MOW 114 
70115 115 F2SYN10 M0I7 115 
70115 116 F2SYN10 M017 116 
70115 117 F2SYN10 MO 17 117 
70115 118 F2SYN10 M017 118 
70115 119 F2SYN10 M017 119 
70115 120 F2SYN10 M017 120 
70115 121 F2SYN10 M017 121 
70115 122 F2SYN10 M017 122 
70115 123 F2SYN10 M017 123 
70115 124 F2SYN10 M017 124 
70115 125 F2SYN10 M017 125 
70115 126 F2SYN10 M017 126 
GRAIN GRAIN ROOT STALK DROP PLANT EAR 
YIELD* MOIST LODGE LODGE EARS HEIGHT HEIGHT 
34.8 25.7 4.0 3.4 0.0 219.1 119.9 
36.1 23,3 2,1 4.9 4.5 215.7 104.4 
42.6 22,9 0,0 0.0 0.0 212.8 108.1 
35.5 23.9 0,2 6.5 6.1 220.5 103.8 
32.3 23.4 0.0 4.7 2.8 206.1 104.7 
26.9 23.7 0.0 1.0 3.8 214.5 101.3 
34.6 24.6 0.1 16.9 8.6 204.9 100.0 
30.3 22.4 1.9 17.1 0.6 200.0 93.0 
33.0 22.5 0.0 10.0 1.8 203.8 102.8 
32.3 23.8 0.0 17.9 4.2 189.5 87.8 
25.7 23.1 0.0 12.5 3.4 215,4 108.6 
21,9 23,9 0,1 1.6 6.2 210.6 97.7 
32.9 23.0 4,1 18.5 3.9 212.3 105.6 
24,3 25.6 0,0 2.7 0.2 216.4 125,5 
34,8 23.2 0,0 13.3 1.9 194.8 90.8 
29,2 22.7 0,0 9,1 5.4 209.3 97.1 
30.2 22.9 0.0 19.1 4.9 224,8 111,2 
27.7 25,4 0.0 9.4 4.0 212.8 100.1 
32,2 22.0 0.0 15.2 0.0 212.3 108.2 
20,3 24,6 0,0 19.9 0.0 205.3 105.4 
30.9 23,5 6,6 22.4 1.3 201.4 101.4 
21.4 24,4 0,2 10.6 15.8 213,9 105.5 
41.5 22,1 0.0 8.2 2.2 208,9 100.5 
30.2 22,2 0.2 21.1 9.4 200.6 98.6 
27,7 24,7 0.0 21.3 5.9 209.6 111.3 
15,9 24,9 0.2 18.0 0.0 216.7 110.9 
25,8 22,2 2.2 13.7 9.8 213.2 104.2 
30,6 23,2 0.0 2.1 9.5 214.6 108.8 
41,4 24,8 0.0 5.4 3.5 208.6 95.1 
25,8 23,7 0.1 7,6 0.0 193.0 92,0 
17,7 21,9 0.2 11,8 16.1 211.8 100,6 
36,5 23,2 0.0 21.0 3,9 217.3 105.8 
Table El. Continued. 
ENV ENTRY POPULATION INBRED MALE 
70115 127 F2SYN10 M0I7 127 
70115 128 F2SYN10 M017 128 
70115 129 F2SYN10 M017 129 
70115 130 F2SYN10 M017 130 
70115 131 F2SYN10 M017 131 
70115 132 F2SYN10 M017 132 
70115 133 F2SYN10 M0I7 133 
70115 134 F2SYN10 M017 134 
70115 135 F2SYN10 M017 135 
70115 136 F2SYN10 M017 136 
70115 137 F2SYN10 M017 137 
70115 138 F2SYN10 M017 138 
70115 139 F2SYN10 M017 139 
70115 140 F2SYN10 M017 140 
70115 141 F2SYN10 M017 141 
70115 142 F2SYN10 M017 142 
70115 143 F2SYN10 M017 143 
70115 144 F2SYN10 M017 144 
70115 145 F2SYN10 M017 145 
70115 146 F2SYN10 M017 146 
70115 147 F2SYN10 M017 147 
70115 148 F2SYN10 M017 148 
70115 149 F2SYN10 M017 149 
70115 150 F2SYN10 M0I7 150 
70115 151 F2SYNIQ MO 17 151 
70115 152 F2SYN10 M017 152 
70115 153 F2SYN10 M017 153 
70115 154 F2SYN10 M017 154 
70115 155 F2SYN10 M017 155 
70115 156 F2SYN10 M017 156 
70115 157 F2SYN10 M017 157 
70115 158 F2SYN10 M017 158 
GRAIN 
YIELD' 
GRAIN 
MOIST 
ROOT 
LODGE 
STALK 
LODGE 
DROP 
EARS 
PLANT 
HEIGHT 
EAR 
HEIGHT 
28.7 23.8 0.0 12.5 5.9 219.7 114.1 
22.1 23.2 0.0 12.6 8,4 211.4 111.2 
21,3 22.8 0.0 21.3 11.2 194.6 94.1 
35,9 22.5 0,0 17.3 4,3 209.8 104.2 
28.4 23.6 0,0 19.3 5.2 214,9 108,0 
27.9 23.8 0.1 22.9 0.0 204,5 104,7 
24.1 26.0 0,0 17.4 0.6 206.8 110.6 
29,6 24,8 0,1 26.2 6.3 218.2 116.6 
25.5 22,3 0.0 21.7 3.9 191.9 93.5 
24.2 23,7 0,0 18.1 2.8 198.0 95.5 
26.4 22.5 0,0 13.1 0.7 213.5 110.6 
26,1 23,4 0,0 17.3 0.7 198,4 101.6 
37.3 24.0 0,2 10.7 3,1 206,8 106.6 
30.4 25,7 0,2 18.3 6,7 213.8 119.7 
26,6 24,0 0,2 10,1 13,9 210.2 107.5 
19,4 23.8 0,0 14.6 4,9 209.7 103.6 
35.3 24.3 0,0 9.2 8,7 224.1 112.7 
30.3 23.4 2.3 10.7 5,8 206.5 103.0 
29,0 24.0 0,2 10,6 2,0 200.6 93,1 
29,5 21,3 0.0 8.7 9.2 206.3 97.1 
29.9 24,7 0,0 5,5 2.9 211.4 107.5 
34.1 23.0 0,0 4,5 0,4 195.8 86.2 
27.1 22,7 0.2 15,5 7.1 204.4 97.8 
19.2 23.2 0.2 27.9 7.8 208.5 102.3 
15.2 23.5 0,3 9,4 8,2 215.1 107.6 
38,4 21.7 0,0 19.4 4.3 204,8 91.2 
30,9 22.6 0.0 20,8 2.3 210.4 101.5 
30.6 24.1 0,0 9,0 3,0 209.0 100.7 
38,9 23,4 0.0 18,9 2,5 203,6 99.7 
28.9 23.3 0.0 29,6 5,3 212.5 104.4 
33.9 23,1 0.0 18,9 4,5 202.9 100.1 
23.6 24.4 0.0 20.4 6,6 218.4 110.1 
Table El. Continued. 
ENV ENTRY POPULATION INBRED MALE 
70115 159 F2SYN10 MO 17 159 
70115 160 F2SYN10 M017 160 
70115 161 F2SYN10 M017 161 
70115 162 F2SYN10 M017 162 
70115 163 F2SYN10 M017 163 
70115 164 F2SYN10 M017 164 
70115 165 F2SYN10 M017 165 
70115 166 F2SYN10 M017 166 
70115 167 F2SYN10 M017 167 
70115 168 F2SYN10 M017 168 
70115 169 F2SYN10 M017 169 
70115 170 F2SYN10 MO 17 170 
70115 171 F2SYN10 M017 171 
70115 172 F2SYN10 M017 >72 
70115 173 F2SYN10 M017 173 
70115 174 F2SYN10 M017 174 
70115 175 F2SYN10 M017 175 
70115 176 F2SYN10 M017 176 
70115 177 F2SYN10 M017 177 
70115 178 F2SYN10 M017 178 
70115 179 F2SYN10 M017 179 
70115 180 F2SYN10 M017 180 
70115 181 F2SYN10 M017 181 
70115 182 F2SYN10 M017 182 
70115 183 F2SYN10 M017 183 
70115 184 F2SYN10 MOI7 184 
70115 185 F2SYN10 MO 17 185 
70115 186 F2SYN10 M017 186 
70115 187 F2SYN10 M017 187 
70115 188 F2SYN10 M0I7 188 
70115 189 F2SYNI0 M017 189 
70115 190 F2SYN10 M017 190 
AIN GRAIN ROOT STALK DROP PLANT EAR 
ELD' MOIST LODGE LODGE EARS HEIGHT HEIGHT 
30.5 21.0 0.0 17.2 4.3 198.5 94.7 
37.1 23.2 0.1 26.9 1.9 214.3 100.7 
26.6 22.2 0.3 24.3 9.9 207.4 100.5 
35.3 22.5 0.0 18.3 4.4 201.0 97.6 
19.2 23.0 0.0 10.2 1.8 206.1 104.7 
27.2 23.0 0.0 7.2 5,8 220.2 108.5 
20.6 24.2 0.1 15.5 0.1 204.4 96.6 
31.9 24.7 0.1 12.6 10.8 211.8 103.1 
33.8 23.7 0.0 17.6 2.1 206.9 96.5 
25,5 23.0 0.0 7.5 18.4 212.9 106.3 
39.2 22.3 0.0 24.6 4.2 202.2 95.9 
29.7 22.9 0.0 10.2 4.9 203.5 96.4 
32.6 23.1 0.0 22.7 4.5 204.2 97.5 
32.1 25.4 0.2 7.1 15.3 207.1 106.4 
25.9 21.5 0.3 23.6 6.6 206.2 98.2 
31.8 23.3 0.0 16.2 4.3 198.1 99.3 
19.1 24.2 0.0 12.0 0.3 205.4 101.9 
35.1 23.1 0.1 19.5 0.3 198.8 94.1 
26.3 24.1 0.1 13.3 6.1 213.2 108.7 
36.7 23.6 0.0 28.4 8.4 212.6 107.5 
32.7 22.8 0.0 26.4 4.9 210.2 96.6 
31.0 23.8 0.0 13.8 1.6 210.6 101.7 
30.2 25,2 0.0 16.8 4.1 218.6 119.1 
29.4 23.8 0,0 26.3 3.1 206.6 109.2 
28.6 23.9 0.0 25.9 1.9 203.3 102.7 
22.6 24.6 0,0 18.7 5.2 209.7 109.1 
20.2 21.7 0,0 5.1 6.4 196.7 88.0 
28.4 24.9 0,0 18.4 5.9 209.4 110.5 
26.0 22.7 0,3 19.4 6.2 221.9 110.3 
32.8 22.9 0,0 21.4 3.7 202.6 103.6 
26.7 24.0 0,0 19.4 3.6 191.6 92.0 
37.9 23.5 0,2 13.3 4.3 212.9 98.7 
Tabic El. Continued. 
ENV ENTRY POPULATION INBRED MALE 
70115 191 F2SYN10 MO 17 191 
70115 192 F2SYN10 M017 192 
70115 193 F2SYN10 M0I7 193 
70115 194 F2SYNI0 M017 194 
70115 195 F2SYN10 M017 195 
70115 196 F2SYN10 M017 196 
70115 197 F2SYN10 M017 197 
70115 198 F2SYNI0 M0I7 198 
70115 199 F2SYN10 M017 199 
70115 200 F2SYN10 M017 200 
70115 201 F2 B73 1 
70115 202 F2 B73 2 
70115 203 F2 B73 3 
70115 204 F2 B73 4 
70115 205 F2 B73 5 
70115 206 F2 B73 6 
70115 207 F2 B73 7 
70115 208 F2 B73 8 
70115 209 F2 B73 9 
70115 210 F2 B73 10 
70115 211 F2 B73 11 
70115 212 F2 B73 12 
70115 213 F2 B73 13 
70115 214 F2 B73 14 
70115 215 F2 B73 15 
70115 216 F2 B73 16 
70115 217 F2 B73 17 
70115 218 F2 B73 18 
70115 219 F2 B73 19 
70115 220 F2 B73 20 
70115 221 F2 B73 21 
70115 222 F2 B73 22 
AIN GRAIN ROOT STALK DROP PLANT EAR 
iLD" MOIST LODGE LODGE EARS HEIGHT HEIGHT 
17.4 23.1 0.0 33.5 8.7 208.8 101.6 
36.2 24.1 0.0 13.4 8.0 222.8 108.9 
26.3 22.9 0.0 24.3 1.8 213.7 107.6 
30.4 24.3 0.0 27,0 2.7 221.3 114.4 
37.2 22.4 0.2 15.4 3.5 207.8 102.8 
20.3 23.1 0,2 19.8 2.2 216.3 105.6 
40,5 22.8 0.0 25.7 4.3 213,9 102.3 
32,1 23.8 0,2 29.0 9.8 204.7 95.1 
24.0 23.7 0.1 25.0 4.8 205,1 99.6 
34.8 24,0 0.0 21.6 0.0 208.3 107.8 
22,3 22.9 0.0 0.0 5,5 202.2 96.6 
25,7 27.1 0.0 0,0 0.2 220.1 117.2 
35,4 22.5 0.1 11.6 8,5 210.2 103.5 
33,7 25.8 0.0 10.2 2.5 227.7 123.7 
35,1 23.4 2.0 1.8 3.3 222.1 105.0 
31,0 23.6 0.0 0.0 6.7 220.2 115,9 
32,8 24.0 0.0 7.3 5.3 217.2 107.7 
29,7 25.1 2.9 5.2 0,4 216.7 111.6 
47,2 23.5 0.0 5.0 0,0 211.1 104.1 
48.7 25.1 2.3 3.3 2,9 220.1 104.8 
23.8 24.1 0.0 11.4 9.4 211.2 112.1 
32.2 25.5 0.2 0.0 5.5 218.0 116.9 
27.6 25.0 0.0 5.7 2.9 205.4 100.9 
42.0 24.2 2.3 0.1 5.0 219.7 105.7 
33,7 23,9 0.0 10.7 9.8 220.1 106.7 
28.4 26.1 0,0 3,7 10.8 227.8 118.0 
32,9 24.8 0,1 4,4 5.6 215,3 107.9 
35.7 25.7 2.6 8.0 3.4 212.4 107.8 
32,0 23.2 0,1 4,9 3.4 207,0 96.4 
10,7 24.7 0.2 0.0 0.7 211.0 99.8 
34 4 24.1 0,0 1,7 0.0 214.1 116.9 
31,4 25.3 0,2 12,9 1.7 213.2 105,4 
Table El. Continued. 
ENV ENTRY POPULATION INBRED MALE 
70115 223 F2 373 23 
70115 224 F2 573 24 
70115 225 F2 B73 25 
70115 226 F2 B73 26 
70115 227 F2 B73 27 
70115 228 F2 B73 28 
70115 229 F2 B73 29 
70115 230 F2 873 30 
70115 231 F2 B73 31 
70115 232 F2 B73 32 
70115 233 F2 873 33 
70115 234 F2 873 34 
70115 235 F2 873 35 
70115 236 F2 873 36 
70115 237 F2 873 37 
70115 238 F2 873 38 
70115 239 F2 873 39 
70115 240 F2 873 40 
70115 241 F2 873 41 
70115 242 F2 873 42 
70115 243 F2 873 43 
70115 244 F2 873 44 
70115 245 F2 873 45 
70115 246 F2 873 46 
70115 247 F2 873 47 
70115 248 F2 873 48 
70115 249 F2 873 49 
70115 250 F2 873 50 
70115 251 F2 873 51 
70115 252 F2 873 52 
70115 253 F2 873 53 
70115 254 F2 873 54 
GRAIN GRAIN ROOT STALK DROP PLANT EAR 
YIELD' MOIST LODGE LODGE EARS HEIGHT HEIGHT 
26.2 26.2 0.0 14.9 2.4 223.9 113.1 
29,1 25.6 2.0 7.3 1.8 220.4 115.1 
39.8 22,7 0.0 1.4 2.3 215.5 105.3 
34.8 25,6 0.0 4.0 2.0 214.5 I0I.2 
39,2 27,4 3.4 0.0 2.3 226,2 119.7 
38.8 24.9 0.0 4.6 0.8 220.0 110.0 
38.3 25.8 1.8 6.6 4.3 225.4 114.4 
26,9 24.1 0.2 2.8 3.6 216.8 112.6 
39.6 26.3 0.1 6.6 0.0 228.6 120.0 
37,3 26.7 0.0 0.8 3.5 229.5 114.2 
19.9 23.6 0.0 14,5 2.6 226.9 120.8 
27,8 23,5 0.0 11.3 4.8 210,2 106.3 
32,1 23.2 0,0 0.5 3.5 215.5 115.8 
32,5 25.0 0,0 13.0 4.7 227.0 123.6 
47.5 24,3 0.0 11.9 3.5 206.1 111.2 
46,9 24,3 0,0 2.7 4.5 211.9 110.4 
35,3 27,1 0,2 3.8 5.7 221,9 127.7 
40.5 23,3 0.0 5.8 9.5 237.4 122.9 
43.6 25.0 0.2 11.1 0.0 232.5 125.8 
37,2 26.7 0.0 11.7 2.1 219.2 120.2 
45.5 24.7 0.0 3.4 3,3 230.2 125.5 
31.9 25,9 3.9 6.1 2.6 222.3 113.3 
32,3 25,2 0.2 11.1 3.1 215.1 108.5 
44,0 27,4 0.1 14,0 2.4 230.8 129,2 
40,5 27,9 5.2 0,0 4.4 223.0 117.1 
37.8 21.7 0.0 4.8 6.5 224,2 118,1 
33.0 25.2 0.0 2.5 2.7 225:5 111.5 
49,0 24.8 0.0 15.2 1.6 227,6 117.1 
29,2 24.1 0.0 4.9 8.8 225.5 110.6 
35,7 25,0 0,3 6.6 2.0 223.3 107.9 
42,2 27.0 0,0 5.4 2.8 241.0 140.8 
26.4 27,4 0,0 7,7 1.6 206.6 118.0 
Table El. Continued. 
ENV ENTRY POPULATION INBRED MALE 
70115 255 F2 B73 55 
70115 256 F2 B73 56 
70115 257 F2 B73 57 
70115 258 F2 B73 58 
70115 259 F2 B73 59 
70115 260 F2 B73 60 
70115 261 F2 B73 61 
70115 262 F2 B73 62 
70115 263 F2 B73 63 
70115 264 F2 B73 64 
70115 265 F2 B73 65 
70115 266 F2 B73 66 
70115 267 F2 B73 67 
70115 268 F2 B73 68 
70115 269 F2 B73 69 
70115 270 F2 B73 70 
70115 271 F2 B73 71 
70115 272 F2 B73 72 
70115 273 F2 B73 73 
70115 274 F2 B73 74 
70115 275 F2 B73 75 
70115 276 F2 B73 76 
70115 277 F2 B73 77 
70115 278 F2 B73 78 
70115 279 F2 B73 79 
70115 280 F2 B73 80 
70115 281 F2 B73 81 
70115 282 F2 B73 82 
70115 283 F2 B73 83 
70115 284 F2 B73 84 
70115 285 F2 B73 85 
70115 286 F2 B73 86 
AIN GRAIN ROOT STALK DROP PLANT EAR 
iLD' MOIST LODGE LODGE EARS HEIGHT HEIGHT 
30.4 25.3 5.0 0.0 7.9 211.2 108.9 
37.6 24.6 0.1 12.3 2.0 231.4 121.9 
36.9 27.0 0.1 9.2 0.5 234.0 133.6 
37.5 26.1 0.1 6.1 5.2 211.9 105.5 
31.1 25.9 2.8 13.2 0.0 211.3 106.0 
27,6 24.8 0,2 8.1 4.0 214.1 102.9 
47.6 27,6 1.8 7.8 1.3 231.2 124.7 
30.0 25.0 0,1 8.3 0.3 215.5 125.7 
42.3 24.3 0,1 15.9 0.4 225.6 115.8 
29.0 25.3 0,1 9.4 6.2 214.1 99.0 
33.2 24.2 2,1 7.8 4.9 224.8 111.8 
44.9 22.5 0,0 5,5 0.4 220.4 115.0 
31.4 24.7 0.0 7.3 8.0 209.8 104.8 
40.1 23.8 2.0 7.3 2,2 217.6 104.1 
44.7 24,0 0.0 2.3 2.7 218.4 110.6 
30.4 26,1 0,2 2.4 1.6 221.7 112.5 
44.3 24,9 O.i 9.4 0.3 217.3 115.2 
45.7 22,8 0,1 2.8 2.1 231.4 117.8 
37.7 22,6 0,1 2.4 4.9 216.8 108.3 
38.5 26,6 2,0 1.4 0.0 238.5 126.0 
40.6 24,1 0,0 11.7 6.0 219.9 115.4 
24.0 24.5 0,0 0.0 3.5 215.8 110.4 
35,6 25,2 0,0 7.6 3.4 232,0 123.9 
39,5 23,1 0,0 6.1 7.3 222.7 115.5 
43.0 23,6 0,1 3.7 3.3 220.9 112.3 
56.7 24.3 2.1 14.5 3.9 235.9 129,4 
27.5 23.2 0,0 10.5 11,2 219.2 103,4 
33.4 25.5 0,0 10.2 6.7 222,7 110.1 
40.3 22.9 0,0 12.4 0.0 223.1 114,6 
44.4 24.5 0.0 20.9 10.7 228.1 114,9 
34.7 26.7 0,4 14.1 0.0 227,7 123,1 
43.1 25.1 0,0 2.2 9.6 229.3 127,3 
Table El. Continued. 
ENV ENTRY POPULATION INBRED MALE 
70115 287 F2 B73 87 
70115 288 F2 B73 88 
70115 289 F2 B73 89 
70115 290 F2 B73 90 
70115 291 F2 B73 91 
70115 292 F2 B73 92 
70115 293 F2 B73 93 
70115 294 F2 B73 94 
70115 295 F2 B73 95 
70115 296 F2 B73 96 
70115 297 F2 B73 97 
70115 298 F2 B73 98 
70115 299 F2 B73 99 
70115 300 F2 B73 100 
70115 301 F2 M017 1 
70115 302 F2 M017 2 
70115 303 F2 M017 3 
70115 304 F2 M017 4 
70115 305 F2 Mon 5 
70115 306 F2 M017 6 
70115 307 F2 M017 7 
70115 308 F2 M017 8 
70115 309 F2 M017 9 
70115 310 F2 M017 10 
70115 311 F2 M017 11 
70115 312 F2 M0I7 12 
70115 313 F2 M017 13 
70115 314 F2 M017 14 
70115 315 F2 M017 15 
70115 316 F2 M017 16 
70115 317 F2 M017 17 
70115 318 F2 M017 18 
GRAIN GRAIN ROOT STALK DROP PLANT EAR 
YIELD' MOIST LODGE LODGE EARS HEIGHT HEIGHT 
51,2 24,0 0.0 7.9 8.7 232.7 126.8 
41.2 27.4 0.2 15.1 2.5 212.9 II4.I 
28.0 22.4 0.0 3.1 8,3 234.6 125.9 
35,6 25.4 2.0 7.0 2.2 216.3 102.3 
42,3 25.0 0.0 15.6 3,9 232.0 124.7 
36.1 24,1 0.0 9.4 0.0 223.0 118.0 
30,2 24,7 O.I 5.8 3.0 211.2 106.7 
41.2 24.3 0.2 5.4 5.7 222.3 115.3 
33.1 24.8 2,2 4.9 0,5 216.1 103.8 
51,6 24,7 0,1 5.9 4.2 222.6 109.8 
37,4 22,3 0,2 8.3 5.6 231.6 121.4 
40.2 24,8 0,0 6.7 0.0 231.4 120.4 
52,1 25,0 0,1 4.9 5.8 239.4 123.1 
24,1 23,8 0,0 12.8 4.9 234.4 115.4 
29,5 23,5 0.1 6.5 10.5 211.7 91.5 
32,7 24,3 0.1 4.8 7.3 210.5 99.2 
33,3 22,3 0,1 10.0 0.3 207.4 104.3 
38,2 24,0 2,3 9.6 5,7 201.1 98.3 
17,0 23.6 0,2 4.7 9.3 199.1 90.3 
25,2 22,6 0,2 22.4 7.4 189.9 92.4 
28,9 23,4 0,2 7.6 5.3 210.3 98.8 
33.0 24,1 2,0 17.3 0.3 198,4 92.5 
14,0 22,7 0.0 17.5 5.1 202.9 96.4 
27,3 23,2 0,0 18.2 2.1 192.9 97.0 
30,1 23,5 0,0 4.3 3.3 196.8 89.7 
20,4 25,1 0,0 0.1 5.5 190.3 91.2 
17,3 24,6 0,0 2.3 4.4 210.0 95.4 
29,7 24,0 0,0 19,5 2.7 205,7 97.6 
25,1 24,6 0,0 27,6 2.5 203.6 94.3 
19,9 23,4 0,0 15.7 3.1 197,2 92.3 
22.9 23,1 0.1 9.1 0.5 200,3 100.6 
22,3 25,2 0,2 9.4 8.2 211,4 103.7 
Table El. Continued. 
ENV ENTRY POPULATION INBRED MALE 
70115 319 F2 M017 19 
70115 320 F2 M017 20 
70115 321 F2 M017 21 
70115 322 F2 M017 22 
70115 323 F2 M017 23 
70115 324 F2 M017 24 
70115 325 F2 M017 25 
70115 326 F2 M017 26 
70115 327 F2 M017 27 
70115 328 F2 M017 28 
70115 329 F2 M017 29 
70115 330 F2 M017 30 
70115 331 F2 M017 31 
70115 332 F2 M017 32 
70115 333 F2 M017 33 
70115 334 F2 M017 34 
70115 335 F2 M017 35 
70115 336 F2 M017 36 
70115 337 F2 M017 37 
70115 338 F2 M017 3K 
70115 339 F2 M017 39 
70115 340 F2 M017 40 
70115 341 F2 M017 41 
70115 342 F2 M017 42 
70115 343 F2 M017 43 
70115 344 F2 M017 44 
70115 345 F2 M017 45 
70115 346 F2 M017 46 
70115 347 F2 M017 47 
70115 348 F2 M017 48 
70115 349 F2 M017 49 
70115 350 F2 M017 50 
AIN GRAIN ROOT STALK DROP PLANT EAR 
iLD' MOIST LODGE LODGE EARS HEIGHT HEIGHT 
33.4 22.9 5.7 13.1 1.5 204.8 95,9 
18.9 24,7 0.1 7.7 0.0 201.7 90.1 
25.6 23.5 2.4 3.0 7.9 207.6 103.2 
34.4 23.6 0.0 16,5 4.9 215.6 102.9 
29.9 24,1 0.0 19.1 0.0 206.0 104.6 
29.5 25,5 0.0 0,2 6.4 196.6 91.6 
19.4 21.0 0.0 8.5 11.0 201.9 95.7 
24.1 26.6 0.4 19.8 4.5 197.4 83.5 
25.6 24,7 0.1 14.0 2.6 202.8 99.8 
35.0 23,3 1.9 7.1 3.9 200.3 98,9 
23.8 23,3 0.2 11.1 5.1 206.3 104.5 
27,0 23,9 0.1 4.7 9.7 194.9 98.9 
34,1 23.0 0.0 17.9 8.1 199.9 104,3 
49,0 23.3 0,0 3.0 7.7 198.9 86,0 
28.7 22.9 0,1 23.4 16,3 225.4 111.3 
50.8 23,6 0,1 6,9 11.6 207.9 99.1 
51,1 22.9 2,4 24.3 1.8 217.3 102.8 
34,9 22,7 0,0 19,6 4.3 204.9 91.5 
25.1 24,6 0,0 25,4 0,1 205.2 103.8 
29.6 22,3 0,0 29.6 2,3 191.1 93.3 
22,0 22.9 0,0 14.1 3,8 212.3 105.9 
16.6 23,0 0,2 3,1 9,3 199.9 98.1 
25.7 22,8 0,1 17,7 5,9 210.0 98.5 
37.1 23,7 0.0 10,0 0,0 204.6 99.7 
26.9 24,6 0.1 21,1 6.0 212.2 103.5 
16.9 24,8 0.0 7,7 0.4 200.7 93.2 
26.2 23,5 0.2 12.4 13.2 206.8 97.8 
40.0 23.2 0.1 35,2 2.0 222.6 114.5 
27.2 26.1 2,8 6,0 3.4 210.4 103.4 
25.1 23.8 0.0 21.0 0.1 202.7 91.0 
22.1 23.4 0.2 16.2 0.0 202.9 86.0 
19,6 22.8 0.0 21.9 2.9 199.4 96.0 
Table El. Continued. 
ENV ENTRY POPULATION INBRED MALE 
70115 351 F2 MO 17 51 
70115 352 F2 M017 52 
70115 353 F2 M017 53 
70II5 354 F2 M017 54 
70115 355 F2 M017 55 
70115 356 F2 M017 56 
70115 357 F2 M017 57 
70115 358 F2 M017 58 
70115 359 F2 M017 59 
70115 360 F2 M017 60 
70115 361 F2 M017 61 
70115 362 F2 M017 62 
70115 363 F2 M0I7 63 
70115 364 F2 M017 64 
70115 365 F2 M017 65 
70115 366 F2 M017 66 
70115 367 F2 M0I7 67 
70115 368 F2 M017 68 
70115 369 F2 M017 69 
70115 370 F2 M017 70 
70115 371 F2 M017 71 
70115 372 F2 M017 72 
70115 373 F2 M017 73 
70115 374 F2 M017 74 
70115 375 F2 M017 75 
70115 376 F2 M017 76 
70115 377 F2 M017 77 
70115 378 F2 M017 78 
70115 379 F2 M017 79 
70115 380 F2 M0I7 80 
70115 381 F2 M017 81 
70115 382 F2 M017 82 
GRAIN GRAIN ROOT STALK DROP PLANT EAR 
YIELD" MOIST LODGE LODGE EARS HEIGHT HEIGHT 
30.2 23.9 0.0 13.1 5.3 204.3 102.6 
30.0 22.8 0.1 10.0 3.8 191.0 78.7 
24.0 23,2 0.0 43.6 0.0 219.7 123.1 
36,8 24.2 0.0 17.3 0.1 215.4 111.1 
22.8 24.1 0.0 20.6 8.1 206.3 97.3 
19,8 23.5 0.1 4.9 4.9 201.6 94.6 
30.2 25.7 0.0 17.3 0.1 223.5 118.1 
18.5 22.1 0.0 6.8 6.8 179.5 80.8 
32,7 25.3 0.1 40.6 0.6 188.4 98.8 
33,0 24.4 0.0 26.0 7.4 201.6 96.0 
36.3 23.4 0,0 45.3 8.7 212.4 103.9 
27.6 22,9 0.0 17.3 1.6 200.0 101.8 
28.6 25,2 0.0 18.4 4.7 209.0 98.3 
19,4 23.3 0,1 1.7 18.2 204.4 88.4 
25.1 23.9 0.0 21.0 0.9 215.2 105.6 
39,1 22.3 0.1 10.8 6.2 205.9 101.3 
27.9 23,5 0,0 10.4 10.8 193.0 91.4 
18,4 23,5 0.1 12.2 2.4 190.3 92.0 
25,7 23,6 0.0 7.0 3.7 202.4 93.7 
38,1 23.5 0.0 14.9 0.0 218.1 102.2 
39,3 23.6 0.3 17.8 4.7 213.5 105.8 
26,8 23,8 0,0 18.2 1.8 200.8 98.5 
27,7 23,8 0.0 5.8 2.5 203.5 95.2 
28.7 24,5 0.3 26.2 2.1 199.6 99.8 
25.0 21,3 0.1 26.6 6.8 195.7 94.8 
22,5 22.3 0.1 11.6 4.8 210.4 95.0 
27,8 24,2 2.0 36.2 0.6 208.5 112.7 
35,6 24.1 0,0 16.1 1.5 203.1 98.7 
25,2 23,0 1.9 8.2 1.1 194.7 89.7 
32,6 22.6 0,1 21.3 1.4 197.4 94.6 
29.3 22,3 0,3 16.3 17.2 195.5 86.6 
25.6 23.1 0,0 13.5 11.3 217.8 103.0 
Table El. Continued. 
ENV ENTRY POPULATION INBRED MALE 
70115 383 F2 M017 83 
70115 384 F2 M017 84 
70115 385 F2 M017 85 
70115 386 F2 M0I7 86 
70115 387 F2 M0I7 87 
70115 388 F2 M017 88 
70115 389 F2 M017 89 
70115 390 F2 M017 90 
70115 391 F2 M017 91 
70115 392 F2 M017 92 
70115 393 F2 M017 93 
70115 394 F2 M017 94 
70115 395 F2 M0I7 95 
70115 396 F2 M017 96 
70115 397 F2 M017 97 
70115 398 F2 M0I7 98 
70115 399 F2 M017 99 
70115 400 F2 M017 100 
EXPERIMENT MEAN 
MINIMUM MEAN 
MAXIMUM MEAN 
LSD (0.05) 
EFFECTIVE ERROR MEAN SQUARE 
ERROR VARIANCE 
RELATIVE EFFICIENCY 
C.V. 
GRAIN GRAIN ROOT STALK DROP PLANT EAR 
YIELD* MOIST LODGE LODGE EARS HEIGHT HEIGHT 
34,1 23.9 0.0 26.7 5.7 212.4 101,9 
35.0 22.6 0.0 17.4 3.9 208.3 101.1 
19,4 24.1 0.0 15.3 0.6 197.7 95,8 
37,2 23.5 3.7 12.9 7.7 213.4 104.0 
28.8 23.6 0.0 14.3 0.7 197.8 95.6 
31,3 23.5 0.1 14.5 0.0 217.3 108.1 
22.1 22.7 0.0 9.2 17.0 209.1 100.1 
26.3 23.6 0.1 19.1 7.5 206.3 104.1 
29,6 23,3 0.0 29.0 2.3 203.1 100.2 
32.2 22,1 0.0 24.3 1.6 202.3 96.1 
30.5 23,7 0.0 7.1 15.7 208.4 102.1 
30,1 22,7 0.0 14.9 9.0 196.9 91.7 
26,3 24,6 0.0 7.0 0.3 192.1 88.8 
27,5 25,4 0.0 7.0 2.8 210.0 102.9 
20.0 22.7 0.0 33.5 6,6 203,8 94.4 
27.6 23,4 0.1 24.7 2,3 210.5 104.2 
14.2 24,7 0,0 7.4 0.1 196.6 97.1 
33.9 22.2 0.2 6.9 5,2 210.8 102.1 
32,2 24,1 0.3 11.5 4,3 213.6 107.0 
10.7 21,0 0.0 0.0 0,0 179.5 78.7 
58.6 29.5 6.6 45.3 18.4 248.4 140.8 
13,3 2.2 2.7 14.8 9.3 12.9 12.6 
22.2 0.6 0.9 27.5 10.9 21.0 19.8 
20,5 0,5 0.9 26.4 10.5 19.3 18.1 
108.2 116,1 105.6 104.1 103.8 108.3 109.0 
20,7 4.5 447.2 64,4 108.3 3.0 5.9 
Table E2. Entry means adjusted for lattice block effects for seven traits for the (B73zMol7) Fj and FiSynlO maize populations obtained 
from the analysis for Kanawha. 
Grain Grain Root Stalk Dropped Plant Ear 
Env Entry Population Inbred Male yield" moist lodge lodge ears height height 
70215 1 F2SYN10 B73 101 53.4 24.9 0.0 13.7 6.5 224.7 111.8 
70215 2 F2SYNI0 B73 102 42,3 21.0 9.4 2.7 4.4 221.3 102.0 
70215 3 F2SYN10 B73 103 29.2 20.8 0.0 11.7 6.3 212.3 97.6 
70215 4 F2SYN10 B73 104 40.8 21.9 0.0 12.5 2.1 207.3 91.9 
70215 5 F2SYN10 B73 105 40.2 25.5 0.1 12.0 10.2 247.9 117.2 
70215 6 F2SYN10 B73 106 55.0 21.3 0.0 5,3 2.3 223.7 98.1 
70215 7 F2SYN10 B73 107 47.5 23.8 0.0 10.1 7.2 232.2 118.9 
70215 8 F2SYN10 B73 108 37.1 25.6 0,0 10.4 18.9 237.4 110.4 
70215 9 F2SYN10 B73 109 51.2 21.3 0,0 5.9 9.3 220.9 100.7 
70215 10 F2SYN10 B73 110 51.7 21.9 0,0 11.4 2.3 235.2 111.4 
70215 11 F2SYN10 B73 111 55.0 22,6 O.l 10,2 4.7 240.8 114.6 
70215 12 F2SYN10 B73 112 58.0 24,4 0.1 9.3 4.0 238.1 101.2 
70215 13 F2SYN10 B73 113 60.5 22.9 0.2 12,1 6,2 235.6 114.8 
70215 14 F2SYN10 B73 114 56.3 23.5 5.7 13,0 15.3 234.6 115.5 
70215 15 F2SYN10 B73 115 53.6 22.0 0,1 16,9 2,1 223.5 108.1 
70215 16 F2SYN10 B73 116 44.2 23.5 0,1 14.8 15.4 253.0 118.2 
70215 17 F2SYN10 B73 117 45.1 24.1 0,0 8.3 0.0 234.3 113.0 
70215 18 F2SYN10 B73 118 33.3 20.2 0,0 13.0 4.1 218.4 100.5 
70215 19 F2SYN10 B73 119 48.7 23.3 0,1 7.1 10.5 223,4 103.9 
70215 20 F2SYN10 B73 120 42.1 26.2 0,2 9.8 2.6 243,9 122.9 
70215 21 F2SYN10 B73 121 46.7 22.3 0,0 9.7 6.3 227,7 117.6 
70215 22 F2SYN10 B73 122 51.2 22.1 0.0 5.9 2.3 228.4 104,3 
70215 23 F2SYN10 B73 123 52.2 23.8 1,8 lO.O 6.6 226.5 101.4 
70215 24 F2SYNI0 B73 124 41.0 22.7 1,9 12.9 6.5 209.5 102.0 
70215 25 F2SYN10 B73 125 38.9 22.0 0.0 5.4 ll.O 240.4 113.1 
70215 26 F2SYN10 B73 126 39.3 24,5 0.0 9.6 2.0 238.9 112.4 
70215 27 F2SYN10 B73 127 46.9 25,7 0.0 4.8 10.2 235.7 115.8 
70215 28 F2SYN10 B73 128 46.9 23.8 0.0 22.1 16.6 236.6 125.9 
70215 29 F2SYN10 B73 129 47.5 22,4 0,0 6,5 1.8 219.4 98.7 
70215 30 F2SYN10 B73 130 57.1 21.2 0,0 16,3 6.5 230.0 107,2 
' Yield ineasurcinenis were inuttiplied by 10. 
Table E2. Continued. 
Grain 
Env Entry Population Inbred Male yield' 
70215 31 F2SYN10 B73 131 53.5 
70215 32 F2SYNI0 B73 132 40.4 
70215 33 F2SYN10 B73 133 36.6 
70215 34 F2SYNI0 B73 134 49.0 
70215 35 F2SYN10 B73 135 44,4 
70215 36 F2SYN10 B73 136 39.7 
70215 37 F2SYN10 873 137 36.4 
70215 38 F2SYNI0 B73 138 51.3 
70215 39 F2SyN10 B73 139 46.0 
70215 40 F2SYN10 B73 140 45.9 
70215 41 F2SYN10 B73 141 44.3 
70215 42 F2SYN10 B73 142 44.4 
70215 43 F2SYN10 B73 143 33.5 
70215 44 F2SYN10 B73 144 52.3 
70215 45 F2SYNI0 B73 145 40.5 
70215 46 F2SYN10 B73 146 40.7 
70215 47 F2SYN10 B73 147 32.0 
70215 48 F2SYNI0 B73 148 44.4 
70215 49 F2SYN10 B73 149 27.5 
70215 50 F2SYN10 B73 150 64.1 
70215 51 F2SYN10 B73 151 34.3 
70215 52 F2SYN10 B73 152 52.4 
70215 53 F2SYN10 B73 153 53.9 
70215 54 F2SYN10 B73 154 58.4 
70215 55 F2SYN10 B73 155 52.9 
70215 56 F2SYN10 B73 156 54.2 
70215 57 F2SYN10 B73 157 41.0 
70215 58 F2SYNI0 B73 158 39.5 
70215 59 F2SYN10 B73 159 55.1 
70215 60 F2SYN10 B73 160 67.1 
70215 61 F2SYNI0 B73 161 53.2 
70215 62 F2SYN10 B73 162 52.1 
Grain Root Stalk Dropped Plant Ear 
moist lodge lodge ears height heieht 
22,7 0,0 12.3 6.3 231.7 111.8 
24,5 0,0 9,9 6.4 231,0 115.4 
23,0 1,9 10,7 7.9 225,1 108.9 
25,8 0,1 8.3 3.0 246.5 125.0 
22.7 14,0 3,4 17.6 215,5 95.3 
23.4 0,0 16,7 9.9 216.1 104.6 
23.6 O.l 1.4 8.0 230.5 105.9 
21.4 0.0 7.7 3.7 228.4 110,8 
23.1 0.0 7.1 5.4 225,9 106.7 
23.2 2.0 16.7 9,0 234,5 114,0 
23.2 0.0 20.2 16,3 241,4 123,4 
23.5 0.0 6.8 7.0 233.2 107,3 
23,3 0.0 13.5 10.5 229.1 133,0 
23.1 0.0 14.7 11.3 227.0 104,3 
20.7 0.0 9,1 3.9 216.2 99.1 
22.0 1.7 12,3 9.9 222.6 98.1 
24.5 0.0 5,6 13.6 227.8 105.9 
23.5 0.2 0,6 1.9 204.1 89.6 
21.3 0.0 18,3 2.7 218,0 95.4 
23.2 0.0 8.6 12.7 226.4 102.6 
20.9 0.1 2.9 6.5 234.2 116.6 
21.7 3.8 17.5 6.1 227.8 98.0 
22.2 0.0 19.8 1.7 226.0 103.6 
22.2 0.1 5.7 4.6 232.8 109.6 
21.3 0.0 0.0 6.8 234.7 111.2 
22.8 0.1 13.8 8.7 232,2 111.4 
22.6 O.l 4.0 6.2 222,1 104.0 
22.1 0.0 3.8 9.1 234,2 114.8 
22.0 0.1 14.4 2.2 227.7 102.3 
21.5 1.8 19.1 1.7 220.1 100.4 
22.3 0.1 17.9 7.7 215,3 93.6 
21.8 0,1 9.2 2.1 223.7 101,9 
Table E2. Conlinued. 
Grain 
Env Entry Population Inbred Male yield" 
70215 63 F2SYN10 B73 163 58.9 
70215 64 F2SYN10 B73 164 33.5 
70215 65 F2SYN10 B73 165 53,5 
70215 66 F2SYN10 B73 166 36,2 
70215 67 F2SYN10 B73 167 36,5 
70215 68 F2SYN10 B73 168 54,0 
70215 69 F2SYN10 B73 169 50,2 
70215 70 F2SYN10 B73 170 25,9 
70215 71 F2SYN10 B73 171 56.3 
70215 72 F2SYN10 B73 172 36,8 
70215 73 F2SYN10 B73 173 44.4 
70215 74 F2SYN10 B73 174 57.9 
70215 75 F2SYN10 B73 175 52.0 
70215 76 F2SYN10 B73 176 34.6 
70215 77 F2SYN10 B73 177 44.6 
70215 78 F2SYN10 B73 178 59.7 
70215 79 F2SYN10 B73 179 50.3 
70215 80 F2SYN10 B73 180 43.7 
70215 81 F2SYN10 B73 181 61.1 
70215 82 F2SYN10 B73 182 36.1 
70215 83 F2SYN10 B73 183 59.2 
70215 84 F2SYN10 B73 184 65,3 
70215 85 F2SYN10 B73 185 39,0 
70215 86 F2SYN10 B73 186 47,8 
70215 87 F2SYN10 B73 187 40,3 
70215 88 F2SYN10 B73 188 48,6 
70215 89 F2SYN10 B73 189 45.0 
70215 90 F2SYN10 B73 190 27.3 
70215 91 F2SYN10 B73 191 34.3 
70215 92 F2SYN10 B73 192 68.4 
70215 93 F2SYN10 B73 193 42,2 
70215 94 F2SYN10 B73 194 33.9 
Grain Root Stalk Dropped Plant Ear 
moist lodge lodge ears height height 
22,6 0.2 7.0 13.9 231.9 110.9 
21,4 0,1 9.3 8.0 203,6 83.7 
21,6 0,0 2.3 8.7 228.0 101.5 
22,3 0,0 0.1 2.0 220.6 104.5 
22.1 0,0 5.7 8,1 223.3 99.6 
23.3 2.1 11.5 4,1 236.3 122.4 
22.0 1.8 4.4 10.4 232.4 118.7 
22.7 0.1 0,0 5,4 236.4 115.5 
21,2 0.0 18,0 8,1 203.3 88.9 
25,2 0.0 5.1 9.8 230.2 119.0 
20,8 0.2 5.4 8.6 204.9 97.0 
20,9 0.0 13.3 5.9 218.6 99.9 
22,8 0.0 4.1 5.8 212.9 98.8 
20.9 0,1 4.9 10.6 209.4 97.5 
24.5 0.1 4.3 2.1 240.1 116.0 
22.2 0.0 6.3 4.3 219.3 116.1 
21.5 0,2 24.5 0.0 211,5 91.9 
23.2 0,0 9.4 6.4 225,1 105.0 
26,7 0.0 9.5 8.6 240.9 124,7 
22,9 0.0 18.3 10.4 223.9 103.1 
23,7 2,0 18.6 4.1 226.8 115.6 
23,3 0.1 6.9 10.8 238.1 116.0 
22,3 0,0 6.2 4.4 214.3 96.6 
22,1 0,1 11.5 6.8 216.6 100.9 
22,5 0.0 9.2 4.7 231.4 102.2 
20,0 0.0 9,6 5.4 208.6 91.8 
23,0 0.0 6,9 2.3 211.4 88.7 
20,4 0.0 15.5 5.8 216,3 96.9 
23,0 0.0 4.7 9.5 225,9 103.8 
24,6 4,2 11.0 0.0 227.4 112.4 
21,5 0,0 17.0 6.9 224.8 106,9 
24.7 0,1 20.0 12.8 236.2 116.1 
Table E2. Continued. 
Grain 
Env Entry Population Inbred Male yield' 
70215 95 F2SYN10 B73 195 47,2 
70215 96 F2SYNI0 B73 196 30.1 
70215 97 F2SYN10 B73 197 47.9 
70215 98 F2SYN10 B73 198 51.5 
70215 99 F2SYN10 B73 199 38.3 
70215 100 F2SYN10 B73 200 52.4 
70215 101 F2SYN10 M017 101 46.8 
70215 102 F2SYNI0 M017 102 38.3 
70215 103 F2SYN10 M017 103 34.0 
70215 104 F2SYN10 MO 17 104 28.7 
70215 105 F2SYN10 M017 105 15.3 
70215 106 F2SYN10 MO 17 106 38.4 
70215 107 F2SYN10 M017 107 32.5 
70215 108 F2SYN10 M017 108 22.2 
70215 109 F2SYNI0 M017 109 38.5 
70215 110 F2SYN10 M017 110 24.5 
70215 111 F2SYN10 M017 111 44.8 
70215 112 F2SYN10 M017 112 41.8 
70215 113 F2SYN10 M0I7 113 32.5 
70215 114 F2SYN10 M017 114 28.5 
70215 115 F2SYN10 MO 17 115 58.1 
70215 116 F2SYN10 M017 116 17.9 
70215 117 F2SYN10 MO 17 117 43.9 
70215 l i s  F2SYN10 M017 118 36.1 
70215 119 F2SYN10 M017 119 26.7 
70215 120 F2SYNI0 M017 120 32.4 
70215 121 F2SYNI0 M017 121 34.6 
70215 122 F2SYN10 M017 122 37.1 
70215 123 F2SYN10 M017 123 36.9 
70215 124 F2SYN10 M017 124 29.9 
70215 125 F2SYN10 M017 125 12.9 
70215 126 F2SYN10 MO 17 126 35.6 
Grain Root Stalk Dropped Plant Ear 
moist lodge lodge cars height height 
21.4 0.0 7,3 3.8 229,3 106,0 
23.1 0.0 8,9 0.4 210.6 90.2 
22.2 0.0 8.1 15.0 228.5 106.5 
23.4 0.0 9,8 6.0 210.4 88.3 
22.1 0,0 2,6 9,8 228.9 114.4 
22,1 0,1 0,1 8.1 235.3 104,7 
23.1 0.0 17,1 6.1 211.3 96,3 
20,8 0.0 16,3 1,9 203,8 93.7 
20,4 0.0 7,6 9.4 202.6 90,2 
22,6 0.0 16,1 8.6 197.3 85,6 
22.6 0.0 2,0 4.2 239.0 116,9 
22.1 0.0 17.3 4.3 219,4 97.3 
22.6 0,0 14.4 4.1 222,8 106.1 
22.5 0.0 8.2 8.3 239.7 110.8 
21.5 0,0 3.8 8,6 210.3 90,6 
22.3 0.0 10.4 8.1 212,9 97.0 
22.4 0.0 26.8 2.5 229.7 110,1 
22.1 0.0 9,1 5,8 232,9 104,7 
21.4 0.1 25,0 7.8 218.1 108,5 
22.9 2.0 21,8 11,5 225.4 109.8 
23,0 0.0 19,8 2.4 214,4 103.6 
24.1 0,1 7,3 8.0 220.4 109.9 
22.5 0.0 7,8 8.1 212.3 94.8 
21.3 0.0 21,2 5.9 212.9 99.2 
23.5 0.0 15.4 17.7 228.0 113.8 
22.5 0.1 21.6 4.8 231.0 112.6 
20.9 0.0 10.7 9.9 219.2 100.1 
22.3 0.1 17.0 6,2 219.6 106.8 
23.7 O.l 10.8 8,4 222.1 103.5 
21.7 0.0 1.8 8.0 211,3 96,9 
22.9 0.0 24.6 20.4 233,8 105.3 
24.1 0.1 9.6 6,7 229,4 111.7 
Table E2. Continucil. 
Grain 
Env Entry Population Inbred Male yield' 
70215 127 F2SYN10 M017 127 34.4 
70215 128 F2SYN10 M017 128 41.0 
70215 129 F2SYN10 M0I7 129 34.2 
70215 130 F2SYN10 M017 130 39.9 
70215 131 F2SYN10 M017 131 41.9 
70215 132 F2SYN10 M017 132 30.6 
70215 133 F2SYN10 M017 133 28.4 
70215 134 F2SYN10 M017 134 31.9 
70215 135 F2SYN10 M0I7 135 26.2 
70215 136 F2SYN10 M017 136 46.3 
70215 137 F2SYN10 M0I7 137 28.1 
70215 138 F2SYN10 M017 138 29.9 
70215 139 F2SYN10 M017 139 46.5 
70215 140 F2SYN10 M017 140 27.6 
70215 141 F2SYN10 M017 141 41.9 
70215 142 F2SYN10 M017 142 34.9 
70215 143 F2SYN10 M017 143 33.7 
70215 144 F2SYN10 M0I7 144 39.2 
70215 145 F2SYNI0 M0I7 145 23.4 
70215 146 F2SYN10 Mon 146 41.5 
70215 147 F2SYNI0 M017 147 27.8 
70215 148 F2SYN10 M017 148 33.5 
70215 149 F2SYN10 M017 149 19.6 
70215 150 F2SYN10 M017 150 19.5 
70215 151 F2SYN10 M0I7 151 25.6 
70215 152 F2SYN10 M017 152 29.7 
70215 153 F2SYNI0 M017 153 25.1 
70215 154 F2SYN10 M017 154 28.1 
70215 155 F2SYN10 M017 155 48.5 
70215 156 F2SYN10 M0I7 156 41.8 
70215 157 F2SYN10 MOI7 157 41.6 
70215 158 F2SYN10 MOI7 158 26.4 
Grain Root Stalk Dropped Plant Ear 
moist lodge lodRC ears height height 
22.5 0.0 13.3 12.6 234.4 112.2 
21.9 0.0 12.5 8.7 222.4 109.9 
22.0 0.0 12.6 7.7 213.8 95.1 
21.9 0.0 20.1 11.8 225.3 104.6 
21.7 1.7 18.0 3.9 222.0 108.7 
22.1 0.0 8.3 10.2 212.9 102.6 
22.7 0.2 12.2 2,4 217.2 99,8 
21.6 0.0 12.7 10.1 230.2 117.5 
23.6 0.1 12.7 8.1 202.5 93.9 
20.2 O.l 11.2 12.1 211.0 95.3 
22.2 0.0 11.4 16.6 211.9 90.7 
24.1 0.0 24.5 12.3 214.5 103.4 
23.1 0.0 13.9 8.8 217.7 105.0 
21.9 0.0 9.7 15.5 237.5 114.1 
21.2 0.2 23.5 6.8 224.7 106.5 
22.9 0.0 3.2 13.8 218.1 103.0 
23.2 1.9 3.7 10.1 226.3 101.7 
22.1 O.l 30.2 2.5 218.0 97.2 
20.8 0.0 16.8 5.4 212.2 86.3 
22.8 0.0 17.3 6.5 214.5 89.2 
21.0 0.0 11.4 9.8 215.8 91.3 
21.8 0.1 4.6 2.2 205.3 88.2 
22.1 0.0 7.5 12.0 211.5 91.5 
21.5 2.0 11.0 20.1 205.2 94.1 
21.4 0.0 10.6 11.9 223.5 103.4 
22.1 0.0 32.2 6.1 220.9 95.3 
21.0 0.0 17.9 4.5 220.9 100.0 
21.4 O.l 31.0 10.8 228.4 109.1 
23.0 0.0 30.9 3.8 201.8 99.0 
22.0 0.0 23.8 14.5 236.3 112.5 
22.4 o.l 5.3 10.3 217.7 95.3 
20.9 0.0 24.4 10.1 232.8 106.2 
Table E2. Continued. 
Grain Grain Root Stalk Dropped Plant Ear 
Env Entry Population Inbred Male yield* moist lodge lodge ears height height 
70215 159 F2SYN10 MO 17 159 39.9 20.7 0.1 23,8 8.3 205,2 87.7 
70215 160 F2SYN10 M017 160 34.1 21.5 0.0 33.3 6.4 220.7 93.7 
70215 161 F2SYN10 M017 161 41.6 21.5 0.0 19,4 8.6 217.4 103.0 
70215 162 F2SYN10 MO 17 162 31,3 21.2 0.0 19,2 8.2 211.1 94.7 
70215 163 F2SYN10 M017 163 33.9 21.7 0,0 18.0 5.7 210.4 99.0 
70215 164 F2SYN10 M017 164 52.6 22.7 0,3 9.4 2.0 230.6 104.0 
70215 165 F2SYN10 M017 165 26.4 23,0 2.1 13.2 6.4 223,9 107.1 
70215 166 F2SYN10 M017 166 38.5 22.5 0,0 4.4 1.9 216.2 103.6 
70215 167 F2SYN10 M017 167 47,6 21.7 0.0 5,3 7,9 221.5 105.0 
70215 168 F2SYN10 M017 168 35.1 22.0 0,0 21,3 8.6 221.8 110.2 
70215 169 F2SYN10 M017 169 40.9 22.8 0.0 12,8 6.2 210.3 88.8 
70215 170 F2SYN10 M017 170 38,6 21,5 0,1 4.3 8.3 224.0 100.2 
70215 171 F2SYN10 M017 171 29,2 21.6 0,1 28.6 7.2 213.4 98.0 
70215 172 F2SYN10 MO 17 172 33.9 22.0 0,0 5.4 11.4 221.5 102.0 
70215 173 F2SYN10 M017 173 29,8 21.3 0,1 5.6 2.1 218.6 94.5 
70215 174 F2SYN10 M017 174 28.1 21,9 0,0 28.1 6,2 212.7 98.1 
70215 175 F2SYN10 M017 175 44.1 21,9 0,1 24.5 6.9 209.3 94.9 
70215 176 F2SYN10 M017 176 37,0 22,7 0,1 16.0 2.0 211.0 91.8 
70215 177 F2SYN10 M017 177 37,4 20,8 0,2 4.3 18,9 222.0 106.4 
70215 178 F2SYN10 M0i7 178 40,7 20,6 0,0 15,7 7,7 216.4 104.5 
70215 179 F2SYN10 M017 179 42.4 22,9 0,0 34,6 6.9 208.0 91.1 
70215 180 F2SYN10 MO 17 180 36.7 23.9 0.0 7,3 14.4 217.6 98.5 
70215 181 F2SYN10 M0I7 181 34,9 23,4 0,2 23.7 16.5 230.1 115,6 
70215 182 F2SYN10 M017 182 43,1 22.9 0.0 12,3 6.3 218.9 104,8 
70215 183 F2SYN10 M017 183 38,9 22.1 0.0 12.1 5.8 218.7 103,3 
70215 184 F2SYN10 M017 184 42,6 21.2 0,2 39,3 2.0 229.8 120,0 
70215 185 F2SYN10 M017 185 19,6 23,6 0.1 11,8 16.2 195.0 77,7 
70215 186 F2SY1M10 M017 186 35,4 21.3 0.1 22,2 0.0 223.5 107,3 
70215 187 F2SYN10 M017 187 31.0 21.3 0.1 26,3 6.4 213.8 96,6 
70215 188 F2SYN10 M017 188 40,1 22,9 0,0 20.4 4.3 209.1 98,7 
70215 189 F2SYN10 M017 189 47,4 21.5 0.1 14.9 6.7 195.5 82.1 
70215 190 F2SYN10 M017 190 23,4 21,9 0,0 14.9 0.0 210.8 94,0 
Table E2. CoiHinued. 
Grain 
Env Entry Population Inbred Male yield' 
70215 191 F2SYN10 M017 191 24.6 
70215 192 F2SYN10 M017 192 36.6 
70215 193 F2SYN10 M017 193 29.5 
70215 194 F2SYN10 M017 194 37.5 
70215 195 F2SYN10 M017 195 49.6 
70215 196 F2SYN10 M017 196 20.9 
70215 197 F2SyN10 M017 197 40.7 
70215 198 F2SYN10 M017 198 38.8 
70215 199 F2SYN10 M017 199 27.2 
70215 200 F2SYN10 M0I7 200 35.6 
70215 201 F2 B73 I 34.1 
70215 202 F2 B73 2 52.5 
70215 203 F2 B73 3 40.0 
70215 204 F2 873 4 53.4 
70215 205 F2 873 5 48.2 
70215 206 F2 873 6 42.8 
70215 207 F2 873 7 47.1 
70215 208 F2 873 8 54.2 
70215 209 F2 873 9 63.6 
70215 210 F2 873 10 47.2 
70215 211 F2 873 11 48.9 
70215 212 F2 873 12 49.7 
70215 213 F2 873 13 44.9 
70215 214 F2 873 14 45.3 
70215 215 F2 873 15 50.1 
70215 216 F2 873 16 48.8 
70215 217 F2 873 17 69.8 
70215 218 F2 873 18 52.9 
70215 219 F2 873 19 43.7 
70215 220 F2 873 20 40.3 
70215 221 F2 873 21 45.2 
70215 222 F2 873 22 44.0 
Grain Root Stall; Dropped Plant Ear 
moist lodge lodge ears height height 
23.4 0.0 8.3 14.5 209.1 91.5 
22.3 0.0 11.4 18.5 227.0 108.7 
23.6 0.1 29.4 6.0 218.6 95.0 
22.2 0.0 14.2 9.9 218.8 106.2 
23.2 0.1 17.9 5.8 213.9 99.0 
21.1 0.0 18.0 12.9 216.1 102.2 
22.4 0.0 19.9 10.9 212.3 90.4 
21.5 0.3 15.9 12.4 212.9 100.2 
23.0 0.0 12.1 20.9 206.4 96.0 
21.8 0.0 16.2 23.9 224.9 101.2 
25.1 0.1 7.7 7.6 207.8 90.5 
20.6 0.0 8.6 16.0 229.6 115.1 
24.9 0.1 8.6 4.0 215.5 96.5 
22.5 0.0 12.9 6.4 229.8 116.0 
22.0 0.0 2.4 10.0 226.0 99.3 
23.3 0.1 10.2 9.3 223.7 103.1 
23.1 0.1 5.4 6.1 218.0 100.8 
23.6 0.1 2.9 6.7 210.7 96.2 
22.8 1.9 11.4 3.5 215.0 98.9 
21.5 0.0 6.1 6.6 227.5 104.9 
23.8 0.0 21.8 6.2 228.7 112.5 
23.6 2.1 5.0 2.1 223.3 105.8 
23.5 0.0 10.6 7.8 213.7 101.2 
23.4 O.l 7.6 14.4 231.5 116.5 
23.4 0.0 2.8 4.1 216.6 99.4 
22.4 0.0 2.6 6.6 216.2 93.9 
24.8 0.0 4.8 6.1 229.6 116.4 
21.0 0.0 9.1 7.0 229.8 108.2 
25.8 0.0 30.4 2.9 204.5 88.3 
20.9 0.0 6.4 0.0 234.5 110.6 
23.3 0.1 9.2 4.1 226.5 108.6 
25.2 0.3 5,1 2.4 221.3 lOO.O 
Table E2. Continued. 
Grain 
Env Entry Population Inbred Male yield' 
70215 223 F2 B73 23 56.1 
70215 224 F2 B73 24 42.4 
70215 225 F2 B73 25 57.0 
70215 226 F2 B73 26 53.8 
70215 227 F2 B73 27 48.2 
70215 228 F2 B73 28 57.1 
70215 229 F2 B73 29 46.9 
70215 230 F2 B73 30 47.4 
70215 231 F2 B73 31 48.8 
70215 232 F2 B73 32 53.1 
70215 233 F2 B73 33 44.7 
70215 234 F2 B73 34 44.5 
70215 235 F2 B73 35 42.1 
70215 236 F2 B73 36 36.1 
70215 237 F2 B73 37 77.7 
70215 238 F2 B73 38 48,0 
70215 239 F2 B73 39 45.2 
70215 240 F2 B73 40 45.5 
70215 241 F2 B73 41 59.9 
70215 242 F2 B73 42 62.1 
70215 243 F2 B73 43 65.0 
70215 244 F2 B73 44 62.7 
70215 245 F2 B73 45 54.1 
70215 246 F2 B73 46 64.9 
70215 247 F2 B73 47 63,0 
70215 248 F2 B73 48 50.2 
70215 249 F2 B73 49 61.9 
70215 250 F2 B73 50 50.8 
70215 251 F2 B73 51 50.3 
70215 252 F2 B73 52 62,0 
70215 253 F2 B73 53 49,6 
70215 254 F2 B73 54 52,9 
Grain Root Stalk Dropped Plant Ear 
moist lodge lodge ears height lieifilu 
24.7 0.1 3.3 0.1 248.2 128.9 
20.9 0.0 10.5 10.9 222.3 104.3 
23.1 0.0 3.1 9.7 209.9 96.8 
22.5 0.0 3.3 5.6 213.8 101.2 
24.6 0.0 9.3 3.7 235.9 116.5 
22.6 0,1 5.9 2.2 224.6 107.7 
23.3 0.1 22.7 4.4 223.1 106.6 
24.2 0.0 16.9 6.5 219.2 104.9 
23.8 0,0 7.0 8.7 235.4 111.4 
22.4 0.0 20.4 4,5 226.4 106.8 
23.3 0.1 10.3 12.7 246.9 129.6 
22.7 2,1 14.5 5.5 216.9 97.7 
23.4 0,0 12.2 2.3 233.7 121.5 
23.4 0.1 13.7 6.0 229.8 110.8 
23.9 0.0 17.4 6,6 238.4 118.7 
23.9 0.0 3.0 5.8 208.8 108,5 
21.9 0.0 5.3 5.8 242.0 120.7 
22.2 0,0 5.0 12.1 238,9 119.6 
24.6 0.0 13.3 8,2 229.2 112.2 
24.0 u.o 17.5 0.2 227.9 118.8 
23,6 O.l 24.3 5.5 235.3 116.3 
23,2 2.1 2.5 2.4 213.6 108.8 
23,3 0,1 12.6 3.8 217.3 100.8 
24,2 0,0 15,6 1.8 246.9 126.5 
20.6 2,1 0.4 4.5 241.4 120.9 
22.6 2.0 11.6 0.0 229.2 106.7 
21.3 0.0 6.7 4.5 225.6 103.4 
24.1 0.0 7.8 11.8 226.0 106.1 
23,7 0,0 9.8 10.8 242.3 124.9 
24.8 0.0 2.8 13.2 231.5 107.6 
24.3 0.1 33.0 10.8 250.5 136.1 
25.9 0,1 22.9 1.6 238.3 126.4 
Table E2. Continued. 
Grain 
Env Entry Population Inbred Male yield' 
70215 255 F2 B73 55 39,8 
70215 256 F2 B73 56 53.5 
70215 257 F2 B73 57 42.1 
70215 258 F2 873 58 51.7 
70215 259 F2 873 59 50.4 
70215 260 F2 873 60 37.4 
70215 261 F2 873 61 72.3 
70215 262 F2 873 62 45.4 
70215 263 F2 873 63 63.5 
70215 264 F2 873 64 46.5 
70215 265 F2 B73 65 60.6 
70215 266 F2 873 66 51.0 
70215 267 F2 873 67 42.8 
70215 268 F2 B73 68 47.2 
70215 269 F2 873 69 56.3 
70215 270 F2 873 70 47.3 
70215 271 F2 873 71 51.9 
70215 272 F2 873 72 41.9 
70215 273 F2 873 73 48.2 
70215 274 F2 B73 74 77.7 
70215 275 F2 873 75 50.5 
70215 276 F2 873 76 31.4 
70215 277 F2 873 77 54.1 
70215 278 F2 873 78 48.1 
70215 279 F2 873 79 39.2 
70215 280 F2 873 80 53.0 
70215 281 F2 873 81 46.9 
70215 282 F2 B73 82 42.4 
70215 283 F2 873 83 56.8 
70215 284 F2 B73 84 43.9 
70215 285 F2 873 85 57.0 
70215 286 F2 B73 86 61.5 
Grain Root Stalk Dropped Plant Ear 
moist lodge lodge ears height height 
22.3 0.1 5.8 0.0 231.7 110.6 
25.7 0.0 6.5 8.8 237.7 115.7 
23.2 0.0 26.2 4.4 236.7 118.0 
23.9 0.0 3.0 5.9 214.9 106.0 
22.5 0.1 20.3 4.0 224.7 110.0 
26.0 0.0 6.1 12.0 219.5 98.6 
23.3 4.1 16.3 4.0 242.3 129.5 
25.3 0.0 13.8 7.6 224.5 99.4 
23.5 O.l 7.4 4.3 221.8 95,9 
21.0 1.9 4.5 8.0 231.6 109,0 
20.7 0.1 13.5 6.0 232.5 117,7 
22.9 0.2 5.7 6.2 216.7 107.9 
22.1 0.1 9.6 6.2 204.5 101.3 
22.3 0.0 15.0 2.2 223.6 94.0 
23.8 0.2 7.5 6.9 219.8 105.6 
21.8 0.0 8.1 4.3 229.7 103.3 
22.0 2.0 9.0 7.1 221.2 99.7 
21.7 0.0 10.8 7.8 225.3 104.3 
25.3 0.0 6.7 7.3 214.0 96.5 
22.8 0.0 1.1 2.0 236.9 120.3 
22.0 0.1 8.0 7.8 222.6 101.7 
24.0 0.0 24.3 6.6 222.5 102.7 
21.7 0.1 10.8 6.0 244.6 121.3 
23.0 0.1 11.0 14.3 230.0 108.5 
23.3 1.9 6.0 14.1 218.0 99.4 
21.9 0.1 20.5 12.0 237.1 117.4 
23.0 0.0 13.1 10.8 214.0 97.0 
21.7 0.0 7.5 12.8 232,6 108.9 
22.4 0.0 10.9 0.0 234.5 107.8 
24.6 0.0 14.7 6.2 227.8 105.6 
24.0 0.1 9.6 5.8 228.8 111.8 
23.8 0.0 4.2 6.0 227.4 119.2 
:£illl^i^=^£2ll2^£^^======================s==========ss====== 
Grain 
Env Entry Population Inbred Male yield* 
70215 287 F2 B73 87 47.0 
70215 288 F2 B73 88 62.4 
70215 289 F2 B73 89 34.1 
70215 290 F2 B73 90 53.9 
70215 291 F2 B73 91 57.1 
70215 292 F2 B73 92 47,9 
70215 293 F2 B73 93 32,3 
70215 294 F2 B73 94 49.8 
70215 295 F2 B73 95 40.5 
70215 296 F2 B73 96 56.1 
70215 297 F2 B73 97 32.6 
70215 298 F2 B73 98 44.6 
70215 299 F2 B73 99 40.8 
70215 300 F2 B73 100 34.3 
70215 301 F2 M017 1 46.8 
70215 302 F2 M017 2 34.2 
70215 303 F2 M017 3 54.8 
70215 304 F2 M0I7 4 44.4 
70215 305 F2 M017 5 10.2 
70215 306 F2 M0I7 6 34.6 
70215 307 F2 Mon 7 38,5 
70215 308 F2 M017 8 36.0 
70215 309 F2 M017 9 40,4 
70215 310 F2 M017 10 33.6 
70215 311 F2 M017 11 41.8 
70215 312 F2 M017 12 42.9 
70215 313 F2 M0I7 13 25.0 
70215 314 F2 M0I7 14 32.3 
70215 315 F2 M0I7 15 31.0 
70215 316 F2 M017 16 22.5 
70215 317 F2 M017 17 40.3 
70215 318 F2 M017 18 21.4 
Grain Root Stalk Dropped Plant Ear 
moist lodge lodge ears height heifiht 
23.3 0.0 2.5 8.7 230.4 110.6 
20.5 0.0 14.4 0.0 222.7 107.1 
24.2 0.0 13.8 8.3 226.9 110.0 
22.4 3.8 9.9 7.9 232.4 110.0 
21.8 0.0 12.6 4,1 231.1 108.1 
23.6 0.0 3.9 12.4 231.3 107.7 
22.4 1.7 12.8 5.5 222.9 112.7 
24.4 2.7 4.8 4.7 223.0 110.1 
23.5 0,1 7.5 2.7 209.1 98.8 
21.3 0.0 6.2 12.0 235.5 118.9 
23.7 2.1 4.4 25,4 236.5 119.2 
24,2 0.0 9.9 11.5 235.8 115.8 
22,6 0.0 9.5 6,4 243.5 115.9 
21,7 0.0 16.9 10,2 238.0 120.1 
24,2 1.8 13.5 11,8 214.1 90.0 
21.6 2,0 5.1 2,5 233.0 111.4 
23.6 2.2 24.0 8.9 218.5 100,3 
21.3 2,2 12.6 7.7 215.0 95.9 
22.3 0.0 10.6 10.4 212.7 79.9 
21.5 0.1 14.4 6.1 203.5 82.6 
23.6 0.0 2.4 4.8 215.9 91.2 
22,5 0.0 7.4 6.2 210.7 92.2 
21,5 0.0 19.4 1.8 200.7 88.7 
22,4 0.0 28,2 2,3 214.7 97.1 
22,8 0.1 5.9 2.5 205.9 83.9 
23.8 0.0 6,7 0.2 203.6 94.3 
21.2 0.2 8.0 2.2 218.0 97.6 
22.8 0.0 12.0 19.4 223.0 97.0 
21.0 0.0 0.8 16.2 201.1 81.6 
20.1 0.0 14.6 28.1 227.7 98.4 
22.3 0.0 25.2 0.1 206.9 98.1 
20.6 0.0 9,3 2.3 209.9 91.0 
Grain 
Env Entry Population Inbred Male yield" 
70215 319 F2 M017 19 35.6 
70215 320 F2 M017 20 20.5 
70215 321 F2 M017 21 46.7 
70215 322 F2 M017 22 42,1 
70215 323 F2 M017 23 37.8 
70215 324 F2 M017 24 40,0 
70215 325 F2 M017 25 29.1 
70215 326 F2 M017 26 28.2 
70215 327 F2 M017 27 30,5 
70215 328 F2 M017 28 48,9 
70215 329 F2 M0I7 29 40,1 
70215 330 F2 M017 30 28.3 
70215 331 F2 M017 31 47.1 
70215 332 F2 M017 32 43.4 
70215 333 F2 M017 33 35.4 
70215 334 F2 M017 34 40.9 
70215 335 F2 M017 35 59.5 
70215 336 F2 M017 36 50.0 
70215 337 F2 M017 37 31.9 
70215 338 F2 M017 38 36.9 
70215 339 F2 M017 39 40.0 
70215 340 F2 M017 40 14.4 
70215 341 F2 M017 41 38.4 
70215 342 F2 M017 42 51.3 
70215 343 F2 M017 43 54.0 
70215 344 F2 M017 44 34.0 
70215 345 F2 M017 45 48.8 
70215 346 F2 M017 46 51,7 
70215 347 F2 M017 47 28,6 
70215 348 F2 M017 48 28,8 
70215 349 F2 M017 49 36,1 
70215 350 F2 M017 50 27.4 
Grain Root Stalk Dropped Plant Ear 
moist lodge lodge ears height height 
22,3 0,0 5.1 4.1 204.5 83.7 
23.1 0.2 12.3 2.1 215.1 93.5 
22.4 0.0 1,6 6.2 222.8 95.5 
22.4 0.0 11.9 10.1 210,2 92.4 
22.3 0.0 17.0 2.0 229.9 103.3 
21.3 0.1 0.0 2.0 217.0 97.0 
22.2 0.0 10,3 14.1 214.4 94.3 
23.3 0.0 13,5 8.2 209.4 90,6 
23.2 0.1 4.3 4.2 210.2 96.9 
22.2 0.0 6.5 7.7 206.3 89.5 
22.5 0,0 23.5 8.0 224,0 100.9 
22.4 0,1 12.3 13.4 209,5 97.1 
21.1 0,2 13.6 4.3 214,1 107.0 
21.9 0,1 11.7 14.9 210.7 85.0 
22.1 0,0 12.3 2.2 228.2 103.5 
21.4 0,2 11.7 10.0 216.6 100.9 
21.5 0,1 15.1 6.8 230.5 107.0 
23.6 0.0 8.2 1.9 223.8 102.9 
22.0 0.1 32.7 4.5 223.5 106,1 
23.3 0.0 14.9 3.7 205.0 94,7 
22.0 0.0 23.8 8.6 227.0 114,3 
22.5 2.0 15.3 8.4 218.8 100,2 
23.6 O.l 12,8 11.7 221.4 105,8 
22.9 1.8 12,1 4.7 216.6 100.0 
22.9 0.1 21,6 4.5 223.0 108.8 
22.1 0.1 19.2 8.9 215.4 105.4 
20,6 0.0 8.5 1.7 206.4 92.3 
23.0 0.0 26.7 1.9 232.4 112.8 
21.5 0.0 1.9 2.2 223.4 96.7 
22.6 0.0 13.1 3.7 218.8 94.2 
22.5 0.0 3.3 3,0 209.3 89.1 
23.6 0.0 13,0 15.1 205.4 93.4 
Tabic E2. Conlinucd. 
Grain 
Env Entry Population [nbred Male yield' 
70215 351 F2 M017 51 45.0 
70215 352 F2 M017 52 33.0 
70215 353 F2 M017 53 47.4 
70215 354 F2 M017 54 44.1 
70215 355 F2 M017 55 25,0 
70215 356 F2 M017 56 19,6 
70215 357 F2 M017 57 67.8 
70215 358 F2 M017 58 23.0 
70215 359 F2 M017 59 48.3 
70215 360 F2 M0I7 60 24.4 
70215 361 F2 M0I7 61 52.2 
70215 362 F2 M017 62 43.3 
70215 363 F2 M0I7 63 52.0 
70215 364 F2 M017 64 12.3 
70215 365 F2 M017 65 38.8 
70215 366 F2 M017 66 37.2 
70215 367 F2 M0I7 67 28.9 
70215 368 F2 MOI7 68 22.6 
70215 369 F2 M017 69 38.3 
70215 370 F2 M017 70 31.7 
70215 371 F2 M017 71 43,7 
70215 372 F2 M0I7 72 30.6 
70215 373 F2 M017 73 28.1 
70215 374 F2 MO 17 74 30,5 
70215 375 F2 M017 75 23.1 
70215 376 F2 M017 76 29.1 
70215 377 F2 M017 77 24.0 
70215 378 F2 M0I7 78 34.5 
70215 379 F2 M017 79 25.2 
70215 380 F2 M017 80 31.4 
70215 381 F2 M017 81 43.3 
70215 382 F2 M017 82 31,2 
Grain Root Stalk Dropped Plant Gar 
moist lodge lodge ears height heifiht 
22.6 0.0 5.8 9.3 207.4 98.2 
22.2 0.0 9.5 1.9 200.1 84.3 
22.5 0.0 22,9 4.2 233.1 115.7 
22.6 0.1 16,8 13.3 224.8 110.8 
22.0 0.0 5.4 4.2 210.0 88.9 
22.3 0.0 17.1 31.8 211.3 91.0 
23.0 0.0 15,7 8.2 218.9 100.5 
22.4 0.0 5.7 11.1 194,1 86.0 
22.9 0.0 9.7 6.5 206,3 90.3 
22.1 0.0 15.6 7.7 218.0 101.0 
21.9 0.0 28,2 8.5 229.3 109.0 
24.0 0.0 20.3 15.7 228.8 110.4 
21.7 0.0 6,8 2.3 229.1 107.8 
20.7 0.0 11.6 8.0 208.1 83.3 
21.5 0.0 12.2 15.0 216.5 102.0 
22.1 0.0 21.8 15.8 222.5 110.2 
23.6 2,3 3.8 6.4 206,8 76.8 
20.9 1.8 4.1 2.1 197.7 80.4 
22.3 0,0 17.3 4.1 209.7 92.2 
21,7 0,0 5.0 11.1 221.6 88.4 
21.8 0,0 14.8 18.1 223.8 99.0 
20.5 0,0 10.5 17.8 219.6 104.9 
22.3 0.2 10.1 3.9 205.6 92.6 
23.7 0,0 15.2 0.0 202.8 83.8 
22.7 0.0 8.0 2.1 208.3 98.2 
23.0 0.0 11.9 24.4 216.1 95.0 
22.8 0.0 35.4 2.1 207.5 99.8 
22.4 0.1 12.6 11.7 213.1 97.9 
22,3 O.l 12.0 7.8 218.1 98.4 
21.3 0.0 8.6 2.0 209.1 87.0 
20.9 0,1 14.2 4.1 209.1 88.0 
22.8 0,i 16.9 13.7 215.4 92.9 
Table E2. Continued. 
Grain 
Env Entry Population Inbred Male yield* 
70215 383 F2 M017 83 33.9 
70215 384 F2 M017 84 45.4 
70215 385 F2 M017 85 31.0 
70215 386 F2 M017 86 48.8 
70215 387 F2 M017 87 22.9 
70215 388 F2 M017 88 64.1 
70215 389 F2 M017 89 18.1 
70215 390 F2 M017 90 24.6 
70215 391 F2 M017 91 36.5 
70215 392 F2 M017 92 33.5 
70215 393 F2 M017 93 33.0 
70215 394 F2 M017 94 53.9 
70215 395 F2 M017 95 28.0 
70215 396 F2 M017 96 29.4 
70215 397 F2 M017 97 27.2 
70215 398 F2 M017 98 36.7 
70215 399 F2 M017 99 17.3 
70215 400 F2 Mon 100 40.5 
EXPERIMENT MEAN 41.8 
MINIMUM MEAN 10.2 
MAXIMUM MEAN 77.7 
LSD (0.05) 19.6 
EFFECTIVE ERROR MEAN SQUARE 48.3 
ERROR VARIANCE 43.7 
RELATIVE EFFICIENCY 110.3 
C.V. 23.5 
Grain Root Stalk Dropped Plant Ear 
moist lodge lodge ears height lieifiht 
21.3 0.0 25.6 9.7 227.7 106.3 
22.6 0.0 15.1 8.3 208.9 84.1 
21.7 0.0 15,2 1.9 206.6 87.4 
22.5 0.0 10.4 9.3 213.8 96,6 
22.9 0.0 22.0 7.1 209.4 93.1 
21.4 0.0 9.6 9.8 212.6 99,5 
21.3 0.2 8.9 16.0 217.8 100.8 
22.2 0.0 12.0 7.9 218.0 106.5 
20.7 2.4 21.7 2.4 212.5 96.2 
22,7 0.1 8.1 6,1 212.4 90.3 
22.2 1.8 11.8 10.1 216.9 96.5 
23.2 0.0 7.9 12.2 220.9 97.3 
22.9 2.2 5.8 2.2 215.0 89.3 
21.7 0.0 10.3 6.5 217.6 98.4 
22.5 0.0 11.7 12.9 208.3 94.5 
21.9 0.1 10.5 4.1 220.0 96.7 
22.2 0.1 10.6 2.3 221.7 97.6 
0,0 0.1 11.2 7.8 222.7 100.0 
22.6 0.3 12.2 7.5 221.6 103.2 
20.0 0.0 0.0 0,0 194.1 76.8 
26.7 14.0 39.3 31.8 253.0 136.1 
1.8 3.1 15.0 11.6 15.9 14.6 
0.4 1.2 28.3 16.8 31.6 26.8 
0.4 l.l 26.5 16.4 28,4 24.1 
104.6 104.5 106.8 102.3 111.3 111.2 
4.0 516.4 61.7 77,3 3.6 7.1 
Table E3. Entry means adjusted for lattice block effects for nine traits for the (B73xMol7) Fj and FjSynlO maize populations obtained from 
the analysis for Ames. 
Grain Grain Root Stalk Dropped Plant Ear Silk 
Env Entry Population Inbred Male yield* moist lodge lodge ears height height Anthesis*' emerge'' 
70515 1 F2SYNI0 B73 101 50.3 22.6 0.0 15.5 12,2 235.6 117.2 86,9 89.0 
70515 2 F2SYN10 B73 102 31.3 19.8 0.0 20.4 0.0 228.1 104.3 87.5 89.0 
70515 3 F2SYN10 B73 103 37,8 18.5 0.0 12.2 2,0 202.7 96.8 85.1 87.9 
70515 4 F2SyN10 B73 104 51.9 19.9 0.0 16.3 7.0 221.1 111.9 86.5 88.5 
70515 5 F2SYN10 B73 105 46.8 22.1 0.0 9,7 10.1 251.6 124.2 88.8 90.3 
70515 6 F2SYN10 B73 106 46.9 19.2 3.8 12.1 9.9 239.5 113.6 86.7 87.6 
70515 7 F2SYN10 B73 107 46.0 22.6 0,0 12.8 4.9 251.7 122.3 87,9 89.0 
70515 8 F2SYN10 B73 108 35.6 23.3 0.0 16,5 12.5 253.8 122,5 88.6 90.1 
70515 9 F2SYN10 B73 109 48.4 18.7 0,0 8.1 0.9 224.8 116.6 87.1 88.4 
70515 10 F2SYN10 B73 110 45.4 22.3 0.0 12,3 3.2 249.8 126.5 88.6 90.9 
70515 11 F2SYN10 B73 111 50.3 19.9 0.0 10,1 16.0 248.0 121,7 86.6 88.3 
70515 12 F2SYNI0 B73 112 29.1 21.8 0.0 15.2 8.4 232.0 111,9 88 90.1 
70515 13 F2SYN10 B73 113 47.6 21.1 0.0 18.5 3.6 255.3 129.0 87.4 88.4 
70515 14 F2SYN10 B73 114 58.2 22.0 0.0 25.5 3.6 249.6 124.6 87 89.1 
70515 15 F2SYN10 B73 115 43.8 21.5 0.0 13.2 11.2 225.5 114.5 86.6 89.0 
70515 16 F2SYNI0 B73 116 46.3 21.9 0.0 15.4 8.0 253.8 127.3 88.6 90.2 
70515 17 F2SYNI0 B73 117 65.1 22.1 0.0 12.6 0.0 234.8 116.4 86.2 88.4 
70515 18 F2SYNI0 B73 118 53.1 19.3 0.0 12.4 3.5 218.2 106.6 86 88.3 
70515 19 F2SYNI0 B73 119 46.3 23.8 0.0 24.4 13.4 241.2 124.7 87.5 88.3 
70515 20 F2SYN10 B73 120 35.3 24.5 0.0 15.8 10.6 250.8 122,9 90.1 90.7 
70515 21 F2SYN10 B73 121 51.5 20.4 0.0 10.3 1.8 239.7 124.9 88.6 90.4 
70515 22 F2SYNI0 B73 122 46.2 20.8 0.0 19.6 2.9 238.8 119,6 87.8 89.6 
70515 23 F2SYN10 B73 123 51.9 22.5 3.9 12.6 0.0 234.9 116.0 88.4 89,2 
70515 24 F2SYNI0 B73 124 41.0 20.6 0.0 9.9 5.9 221.8 105.9 87.2 87.9 
70515 25 F2SYN10 B73 125 27.6 21.1 0.0 31.9 5.8 241.7 119.8 87,7 89.5 
70515 26 F2SYNI0 B73 126 50.4 22.5 0.0 11.9 15.3 234.2 107.2 87,1 89.7 
70515 27 F2SYNI0 B73 127 53.6 23.5 0.0 6.9 3.6 229.9 115.3 88.4 89.6 
70515 28 F2SYN10 B73 128 48.4 22.9 0.0 13.5 0.0 241.6 121.5 88.8 88.4 
70515 29 F2SYN10 B73 129 46.5 21.5 0.0 13.6 6.9 235.6 119,5 88.3 88.2 
* Yield nieasureinenls were multiplied by 10. 
Anthesis and silk emergence were measured as days afler planting until 50% anthcsis or silk eniergcncc. 
:ZSyi^i^^£5i!^^liL=====s=s====s====s=============s============ 
Grain Grain 
Env Entry Population Inbred Male yield' moist 
70515 30 F2SYN10 B73 130 52.1 19.2 
70515 31 F2SYN10 B73 131 36.5 22.2 
70515 32 F2SYN10 B73 132 49.6 22.8 
70515 33 F2SYN10 B73 133 40.0 21,1 
70515 34 F2SYN10 B73 134 53,3 23,7 
70515 35 F2SYN10 B73 135 47.3 21,5 
70515 36 F2SYN10 B73 136 49,2 22,7 
70515 37 F2SYN10 B73 137 46,3 21.2 
70515 38 F2SYN10 B73 138 58.5 21.1 
70515 39 F2SYN10 B73 139 52.1 22.0 
70515 40 F2SYN10 B73 140 55.5 23,7 
70515 41 F2SYN10 B73 141 50.8 21,7 
70515 42 F2SYN10 B73 142 55,4 20.9 
70515 43 F2SYN10 B73 143 37,7 23.9 
70515 44 F2SYN10 B73 144 62.9 21,0 
70515 45 F2SYN10 B73 145 60,7 20,3 
70515 46 F2SYN10 B73 146 32,1 20.3 
70515 47 F2SYN10 B73 147 47,7 21.2 
70515 48 F2SYN10 B73 148 50.6 21,1 
70515 49 F2SYN10 B73 149 37.3 18,6 
70515 50 F2SYN10 B73 150 70.9 21,4 
70515 51 F2SYN10 B73 151 34.5 18,8 
70515 52 F2SYNI0 B73 152 63,1 19,8 
70515 53 F2SYN10 B73 153 44,6 20.6 
70515 54 F2SYN10 B73 154 42,9 21.1 
70515 55 F2SYN10 B73 155 59,3 19,5 
70515 56 F2SYN10 B73 156 61,6 22,6 
70515 57 F2SYNI0 B73 157 36.3 21,4 
70515 58 F2SYNI0 B73 158 65.6 21,8 
70515 59 F2SYN10 073 159 54.1 20,2 
70515 60 F2SYN10 B73 160 49.2 18,7 
70515 61 F2SYN10 B73 161 45.6 20,0 
3t Stalk Dropped Plant Ear Silk 
Se lodge ears height height Anthesis'' emerge'' 
0.0 31.6 0.0 234.8 108.0 86.8 88.4 
0.1 43.3 6.8 235.3 116.9 88.4 89.9 
0.0 15,1 15.1 248.2 130.2 88.7 89.8 
0.0 5.9 10.2 236.3 123.2 88.0 91.1 
0,0 19.5 0.8 256,7 126.2 88.6 90.6 
1.9 18,6 9.0 226.9 102.2 86.5 88.4 
0.0 5.5 1,0 219.2 114.2 87.0 89.1 
0.0 17.2 9,7 237.6 118.3 87.7 88.7 
0,0 16,0 1,1 237.1 118.6 87,8 88.3 
0,0 16.6 0,0 230.8 116.3 88.3 90.6 
2,0 18.9 11,7 248.9 121.1 87.5 89.7 
0,0 20.0 3.6 253.0 128.3 88.0 88.6 
0,0 8,7 8,9 234.4 107.7 87.1 88.3 
0.0 19,2 10,6 237.2 121.4 88.3 89.5 
0.0 14.0 0,0 240.4 113.4 86.7 88.0 
0,0 14,1 3.7 225.8 108.4 87.5 88.4 
0,0 11,5 9.6 238.6 108.2 86.8 88.5 
0,0 0,5 11.1 235.3 113.0 87.0 89.4 
0.1 4.8 2.7 214,7 100.4 86.7 89.0 
0.0 4.7 4,8 218,4 100.9 86.4 88.9 
0,0 8,5 5.8 233.6 116.7 87.2 88,3 
0,0 13,2 17.5 243.6 124.1 87.0 88,7 
0,0 4,0 1.5 227.6 116.1 85.1 87.2 
1,9 16.4 2,6 240,4 118,8 85.8 87.5 
2,0 36,3 2,5 257.4 128,0 87.7 88.9 
0.1 20.7 0,0 231.2 115.8 85.7 88.5 
O.l 8,9 4,6 249.2 121.1 85.9 88.9 
0,1 4,2 15.2 230.3 117,7 87.8 88.5 
0.0 18,8 1,6 248.1 122,5 87.4 88,5 
0.0 14,0 4,1 235.6 110,3 85.8 87,1 
6,0 30,5 1.0 226,5 109,1 86.9 88,1 
1.9 20.1 6.8 227.8 110,8 87.7 89,2 
Table E3. Continued. 
Grain Grain 
Env Entry Population Inbred Male yield® moist 
70515 62 F2SYN10 B73 162 53.2 19.1 
70515 63 F2SyN10 B73 163 44.9 20.4 
70515 64 F2SYN10 B73 164 27.6 19,4 
70515 65 F2SyN10 B73 165 70.5 20.5 
70515 66 F2SVN10 B73 166 48,3 20,8 
70515 67 F2SYN10 B73 167 41.8 20,2 
70515 68 F2SyN10 B73 168 48.1 23,2 
70515 69 F2SYN10 B73 169 60,7 20.9 
70515 70 F2SYN10 B73 170 47.4 22,9 
70515 71 F2SYN10 B73 171 59,6 19.8 
70515 72 F2SYN10 B73 172 29.3 22,1 
70515 73 F2SYN10 B73 173 41,8 20.6 
70515 74 F2SYN10 B73 174 62,3 21.1 
70515 75 F2SyN10 B73 175 52.0 21.4 
70515 76 F2SYN10 B73 176 50.1 20,0 
70515 77 F2SYN10 B73 177 41.5 23.1 
70515 78 F2SYN10 B73 178 35,9 20.9 
70515 79 F2SYNI0 B73 179 49,5 19.7 
70515 80 F2SYN10 B73 1X0 50.5 21.2 
70515 81 F2SYN10 B73 181 34,5 25,1 
70515 82 F2SYNI0 B73 182 49,3 21,5 
70515 83 F2SYN10 B73 183 41,3 21.3 
70515 84 F2SYNI0 B73 184 46,7 22.5 
70515 85 F2SYN10 B73 185 38,4 20.4 
70515 86 F2SYN10 B73 186 43.6 20,2 
70515 87 F2SYNI0 B73 187 48,3 18.7 
70515 88 F2SYN10 B73 188 54,9 18,7 
70515 89 F2SYN10 B73 189 55,9 22,5 
70515 90 F2SYNi0 873 190 37.8 17,5 
70515 91 F2SYN10 B73 191 29.7 21,3 
70515 92 F2SYN10 B73 192 52,6 23,5 
70515 93 F2SYN10 B73 193 40.3 20,5 
ot Stalk Dropped Plant Ear Silk 
fjC lodge ears height height Anthesis'' emerge'" 
0,0 13.4 4.1 230.3 111.6 86.4 87.7 
0,0 12,8 14.0 254.9 128.9 87.4 89.0 
0,0 10,2 12.1 200.9 91.7 86.5 90.5 
0.0 10.2 2.0 231.7 109.5 87.3 87.8 
0.0 12.1 6.0 233.9 117.7 87.3 88.6 
0,0 7.8 8.5 227.9 118.9 87.3 88.5 
2.0 15.1 14.3 250.0 124.6 87.7 88.8 
0.0 13.8 2.9 238.9 113.4 87.6 88.8 
0.0 5.3 7.8 240.9 118.8 88.1 89.1 
0,0 12.5 0.7 226.7 106.9 87.5 89.0 
0.0 18.0 14.0 237.5 128.8 88.2 89.7 
0,0 11.7 5.1 219.6 106.3 87.5 88.5 
0,0 10.5 2.0 230.9 115.3 86.1 87.4 
0,1 13.2 5.0 239.5 116.2 86.9 88.8 
0,1 1.5 2,4 230.5 110.9 85.9 87.2 
0,1 30.1 8,2 245.6 126.0 88.8 89.4 
0,0 25.0 9,6 212.3 111.8 86.9 87.9 
2.2 14.2 0,8 222.6 106.7 86.3 87.7 
1,9 10.5 11.7 233.0 118.5 87.7 88.2 
0,0 20.5 19.9 247.0 129.0 87.6 89.9 
0.0 10.6 6.4 233.6 118.3 87.2 88.3 
0.0 16,1 0,3 232.7 117.7 88.2 90.3 
0,0 21,7 18,1 253.2 130.3 89.3 90.3 
0.0 13,7 9,6 228.6 114.1 86.4 88.3 
0,0 22,2 1.6 238.2 121.3 88.4 89.3 
0,0 11,6 6,8 244.3 124.8 86,3 87.9 
2.0 6.5 6.7 222.1 110.5 85.2 86.5 
0.0 3.4 4,8 213.7 105.4 86.4 88.2 
0,0 18.7 3.9 220.8 106.5 85.5 88.0 
0,0 8.3 19.8 243.8 115.2 87.9 88.8 
0.0 17.6 6.0 239.7 115.0 87.1 88.8 
0,0 14.9 8,0 240.7 120.8 87.2 88.8 
Table E3. Continued. 
Grain Grain 
Env Entry Population Inbred Male yield* moist 
70515 94 F2SYN10 B73 194 34.4 22.4 
70515 95 F2SYN10 B73 195 43.5 20.2 
70515 96 F2SYN10 B73 196 43.5 20.8 
70515 97 F2SYN10 B73 197 45.2 20.1 
70515 98 F2SYN10 B73 198 53.7 21.5 
70515 99 F2SYN10 B73 199 32.5 20.4 
70515 100 F2SYN10 B73 200 49.1 21.4 
70515 101 F2SYN10 M017 101 23.4 23.2 
70515 102 F2SYN10 M017 102 45.5 20.3 
70515 103 F2SYNI0 M017 103 29.6 19.9 
70515 104 F2SYNI0 M017 104 24.0 20.6 
70515 105 F2SYN10 M017 105 18.7 21.2 
70515 106 F2SYN10 M017 106 20.4 16.7 
70515 107 F2SYN10 M017 107 43.0 22.6 
70515 108 F2SYN10 M017 108 38,0 22.5 
70515 109 F2SYNI0 M017 109 36.1 19.0 
70515 110 F2SYN10 M017 no 23.7 21.4 
70515 111 F2SYNI0 M017 111 30.6 21.1 
70515 112 F2SYN10 M017 112 52.8 22.2 
70515 113 F2SYN10 M017 113 32.0 20,4 
70515 114 F2SYN10 M017 114 22.1 21,5 
70515 115 F2SYN10 M0I7 115 20.8 21.5 
70515 116 F2SYNI0 M0i7 116 20.4 22.4 
70515 117 F2SYN10 M0I7 117 34.9 20.8 
70515 118 F2SYN10 M017 118 26.8 18.7 
70515 119 F2SYN10 M017 119 30.4 23.8 
70515 120 F2SYN10 M017 120 18.9 21.4 
70515 121 F2SYN10 M017 121 26,6 22.0 
70515 122 F2SYN10 M017 122 46,2 22.1 
70515 123 F2SYN10 M017 123 46.9 22.3 
70515 124 F2SYN10 M017 124 24.5 21.3 
70515 125 F2SYN10 M017 125 25.3 21.0 
Root Stall( Dropped Plant Ear Silk 
lodge lodge ears height height Anthesis** emerge'' 
0.0 17.8 19.9 239.3 125.1 87.8 90.9 
0.0 17.2 8.2 230.8 110.4 88.2 89.5 
0,0 19.3 2.2 225.1 109.1 86.9 87.6 
0.0 21.2 4.3 225.7 115.7 86.4 87.5 
0.0 12.5 5.7 230.0 117.0 85.8 87.5 
0.0 10.6 5.0 211.9 105.5 87.1 88.2 
0.0 7.1 0.4 229.8 115.2 87.7 88.0 
0.0 25.3 9.8 223.0 116.6 86.8 90.1 
0.0 5.7 4.8 226.1 101.5 85.7 88.7 
0.0 11.5 8.2 206.1 96.4 85.2 87.9 
0.0 18.3 13.3 219.9 98.4 85.7 89.4 
0.0 10.3 5.7 235.9 104.9 86.5 91.9 
2.0 11.7 11.3 226.2 105.1 85.4 87.1 
0,0 17.3 5.8 241.2 111.3 87.1 89.5 
0.0 0.0 10.2 248.7 116.6 87.3 89.3 
0.0 0.1 7.1 217.8 101.5 85.5 88.1 
0.0 11.7 12.0 222.6 108.0 86.9 90.2 
0.0 9.6 7.5 234.1 113.3 87.7 89.6 
0.0 14.9 3.9 225.7 104.6 84.8 88.3 
1,9 24.7 1,8 231.0 109.8 87.2 89.4 
2.1 22.3 14,9 234.1 113.8 88.3 90.3 
0.0 9.7 32.3 219.5 109.0 86.3 88.7 
0.0 15,1 24.5 242.0 117.8 88.1 90.8 
0.0 21.8 5,8 225.9 108.6 86.8 88.4 
0.0 8.7 13.4 216.4 103.7 85.2 86.7 
0,0 37,3 10,9 234.7 112.4 87.8 89.4 
0.0 9.6 5.2 238.4 114.2 88.4 91.5 
0,0 16.6 9.8 232.3 122,3 87.7 90.5 
0,0 12,3 0,7 236.8 110.6 85.8 88.6 
0.0 15.9 8.1 228.3 109,4 86.5 89.1 
0.0 6.2 8.2 218.3 99.8 86.9 90.2 
0.0 5.3 5.0 236.3 107.4 87.2 89.5 
Table E3. Continued. 
Grain Grain 
Env Entry Population Inbred Male yield' moist 
70515 126 F2SYN10 M017 126 24.5 22.2 
70515 127 F2SYN10 M017 127 26.7 23.6 
70515 128 F2SYN10 M0I7 128 20.6 22.4 
70515 129 F2SYN10 M017 129 22.6 21.0 
70515 130 F2SYN10 M017 130 30.6 19.9 
70515 131 F2SYN10 M017 131 23.5 20.4 
70515 132 F2SYN10 M017 132 26,9 20.6 
70515 133 F2SYN10 M017 133 32.6 20.8 
70515 134 F2SYN10 M017 134 31.1 22.7 
70515 135 F2SYN10 M017 135 36.5 21,7 
70515 136 F2SYN10 M017 136 44.6 23.3 
70515 137 F2SYN10 M017 137 42.7 20.7 
70515 138 F2SYN10 M017 138 24,4 21.6 
70515 139 F2SYN10 M017 139 31.4 22.4 
70515 140 F2SYN10 M017 140 28.1 23.6 
70515 141 F2SYN10 M017 141 20.9 19.3 
70515 142 F2SYN10 M017 142 33.7 20.7 
70515 143 F2SYN10 M017 143 21,7 21.9 
70515 144 F2SYN10 M017 144 23.0 20.8 
70515 145 F2SYN10 M017 145 33.0 20,1 
70515 146 F2SYN10 M017 146 33.0 20.2 
70515 147 F2SYNI0 M0I7 147 33,4 22.3 
70515 148 F2SYN10 M017 148 38,1 19.8 
70515 149 F2SYN10 M017 149 31.3 20.3 
70515 150 F2SYN10 M017 150 .36.1 23.1 
70515 151 F2SYN10 M017 151 33.1 20.2 
70515 152 F2SYN10 M017 152 39.7 19.8 
70515 153 F2SYN10 M017 153 35,2 21,7 
70515 154 F2SYN10 M017 154 34.4 21.1 
70515 155 F2SYN10 M017 155 33.6 20.4 
70515 156 F2SYN10 M017 156 32,2 21.1 
70515 157 F2SYN10 MO 17 157 36,7 21.1 
Qt Stalk Dropped Plant Ear Silk 
ge lodge ears height height Anthesis*' emerge'' 
0.0 13.9 9.5 237.3 114.2 87.2 92.0 
2.1 7.2 6.4 238.1 107.6 87.2 90.9 
0.0 23.4 1.5 220.3 116.6 87.2 90.9 
0.0 22.4 20.4 214.3 105.2 87.1 89.1 
0.0 43.2 3.4 225.9 109.7 86.4 88.4 
0.0 29.0 7.1 229.4 106.0 86.8 89.2 
0.0 13.1 10.4 217.2 108.1 86.5 89.6 
0.0 16.9 6.0 219.7 112.1 86.8 89.9 
0.0 17.9 13.5 252.0 119,6 87.1 90.9 
0.0 5.7 15.8 226.4 105.4 87.2 89.8 
0.0 9.5 0.2 208.7 100.9 86.9 88.4 
0.0 7.5 15.3 223.3 101.7 86.1 88.3 
0.0 47.1 0.0 225.6 109.7 87.5 90.6 
0.0 19.9 7.4 222.7 109.2 87.2 90.1 
0.0 22.6 5.5 248.1 120.3 88.1 89.3 
0.0 21.5 9.2 243.0 121.1 87.1 89.8 
0.0 4.6 9.7 229.2 108.1 86.7 88.9 
0.0 20.5 12.2 236.0 117.5 88.0 90.4 
0.0 33.9 3.9 223.3 114.0 86.5 88.0 
0.0 13.0 8.5 219.5 97.1 86.8 88.5 
0,0 7.8 9.9 211.7 100.3 84.6 87.5 
0.0 19.3 12.2 231.3 111.7 86.9 90.0 
0.0 9,1 0.1 221.3 95.2 85.8 88.4 
0.0 7,6 9.6 218.6 99.0 85.0 88.5 
0.0 8,1 9.4 217.3 99.3 85.9 89.8 
0.0 2.6 12.5 224.1 104.2 87.5 89.0 
2.0 12.5 6.0 237.6 109.0 84.5 87.7 
0,0 27,8 2.1 229.1 112.4 86.8 88.2 
0.0 30.9 14.5 245.5 116.9 87.1 88.6 
0,0 19.8 6.8 229.7 107.5 86.0 88.9 
0,0 16.7 17.7 245.8 121.9 85.7 88.4 
0,0 16.3 6.5 231.3 108.1 85.7 88.3 
Table E3. Continued. 
Grain Grain 
Env Entry Population Inbred Male yield' moist 
70515 158 F2SYN10 M017 158 23.5 22,6 
70515 159 F2SYN10 M017 159 25.9 20.1 
70515 160 F2SYN10 M017 160 48.2 19,2 
70515 161 F2SYN10 M017 161 25,2 19,7 
70515 162 F2SYN10 M017 162 40.0 19.2 
70515 163 F2SYN10 M017 163 38,6 20.2 
70515 164 F2SYN10 M017 164 43.9 19.8 
70515 165 F2SYN10 M017 165 38,9 21.2 
70515 166 F2SYN10 M017 166 28.1 21.9 
70515 167 F2SYN10 M017 167 47.0 21.3 
70515 168 F2SYN10 M017 168 31.7 21.2 
70515 169 F2SYN10 M017 169 48.0 20.1 
70515 170 F2SYN10 M017 170 44.1 22.0 
70515 171 F2SYN10 M017 171 36.3 20.4 
70515 172 F2SYN10 M017 172 34.7 21.5 
70515 173 F2SYNI0 M017 173 29.8 20.1 
70515 174 F2SYNI0 M017 174 19.4 21.4 
70515 175 F2SYN10 M017 175 38,3 21.1 
70515 176 F2SYN10 M017 176 37.1 19.4 
70515 177 F2SYN10 M017 177 38.9 22.1 
70515 178 F2SYNI0 M017 178 26.7 21,4 
70515 179 F2SYN10 M017 179 22,5 20,6 
70515 (80 F2SYN10 M017 180 49.8 22.2 
70515 181 F2SYN10 M0I7 181 41.7 23,6 
70515 182 F2SYN10 M017 182 30.3 20,8 
70515 183 F2SYN10 M017 183 32.8 21,7 
70515 184 F2SYN10 M017 184 25.6 22,1 
70515 185 F2SYNI0 M017 185 50.8 19,7 
70515 186 F2SYN10 M017 186 25.2 22,3 
70515 187 F2SYN10 M017 187 25.7 19,5 
70515 188 F2SYN10 M017 188 31,7 19,3 
70515 189 F2SYN10 M017 189 53.8 22,9 
3t Sialic Dropped Plant Ear Silk 
lodge ears height height Anthesis** emerge'' 
0.0 26,7 5.4 245.3 116.6 88.2 91.0 
0.0 27,1 6.8 227.6 114.8 86.3 88.0 
0.0 27.2 0.5 224.8 99.6 85.3 87.4 
1.9 39.2 2.6 219.8 101.8 87.0 88.4 
0.0 22.2 2.0 211.9 99.3 84.9 87.6 
0.0 14.8 2.1 224.9 112.4 86.2 88.0 
0.0 8.1 13.2 215.3 101.1 87.0 89,5 
0.0 10.3 9.2 234.5 108.5 87.4 90.3 
0.0 14.8 5.2 223.0 108.5 86.9 88.6 
0.0 10.6 8.1 228.4 103.6 86.3 88.1 
0,0 19.2 10.1 228.3 114.7 87.7 90.2 
0,0 13.1 3.5 227.6 107.0 85.4 87.9 
0.0 8.4 6.1 230.8 111.7 85.5 88.4 
0.0 13.7 4.2 217.6 101.6 86.6 88.7 
0.0 16.9 9.0 231.9 118.3 87.6 89.8 
0.0 9.2 9.4 225.4 99.8 85.6 89.0 
0.0 30.6 8.3 222.3 104.9 86.5 89.2 
0.0 16.8 6.7 219.9 105.1 87.2 89.0 
0.1 16.1 4.2 215.1 101.8 86.2 88.6 
0.0 7.3 14.5 237.1 114.9 87.2 90.2 
0.0 26.2 22.2 232.0 114.1 86.3 87.9 
0.0 38.0 0.0 225.5 105.9 85.1 88.3 
0 0 3.0 3.6 223.0 99.7 86.9 88.0 
0.0 19.7 6.4 242.5 119.5 87.3 88.3 
0.0 8.1 15.0 229.0 108.2 86.8 89.0 
0.0 18.1 11.9 217.8 102.1 87.6 90.4 
0.0 29.4 6.7 236.7 118.0 87.1 91.2 
0.0 4.1 4.2 215.3 96.3 85.3 88.2 
2.2 18.6 10.4 236.8 111.5 88.5 91.9 
0.0 19.4 7.8 234.1 109.1 86.0 87.8 
1,9 18,5 5.4 210.8 102.8 84.8 86.5 
0,0 11,9 4.4 215.8 100.4 86.0 88.0 
Table E3. Continued. 
Grain Grain 
Env Entry Population Inbred Male yield" moist 
70515 190 F2SYN10 M017 190 32.7 19.8 
70515 191 F2SYN10 M017 191 30.3 21.8 
70515 192 F2SYN10 M017 192 50.7 22.4 
70515 193 F2SYN10 M017 193 48.3 20.7' 
70515 194 F2SYN10 M017 194 28.9 23.2 
70515 195 F2SYN10 M017 195 43,6 20.7 
70515 196 F2SYNI0 M017 196 37.1 22.8 
70515 197 F2SYN10 M017 197 42,1 19.0 
70515 198 F2SYN10 M017 198 31.4 21.3 
70515 199 F2SYNI0 M017 199 28.6 22.8 
70515 200 F2SYN10 M017 200 32.4 22.0 
70515 201 F2 B73 1 42.3 20.0 
70515 202 F2 B73 2 55,6 24.4 
70515 203 F2 B73 3 35,1 20.3 
70515 204 F2 B73 4 52.4 22.8 
70515 205 F2 B73 5 41.8 19.9 
70515 206 F2 B73 6 43.0 21.5 
70515 207 F2 B73 7 51.0 21.7 
70515 208 F2 B73 8 55.9 21.9 
70515 209 F2 B73 9 54.6 20.7 
70515 210 F2 B73 10 69.1 21.7 
70515 211 F2 B73 II 35.5 20.5 
70515 212 F2 B73 12 50.7 21.1 
70515 213 F2 B73 13 51.6 23.2 
70515 214 F2 B73 14 53.4 22.0 
70515 215 F2 B73 15 58.4 20.3 
70515 216 F2 B73 16 38.9 21.1 
70515 217 F2 B73 17 68.3 20.8 
70515 218 F2 B73 18 50.0 22.5 
70515 219 F2 B73 19 58.7 18.7 
70515 220 F2 B73 20 59.6 24.6 
70515 221 F2 B73 21 45.8 19.6 
9t Stalk Dropped Plant Ear Silk 
je lodge ears height height Anihesis'' emerge'' 
0.0 19.2 6.3 220.9 96.5 86.1 90.1 
0.0 4.4 22.8 217.5 106.8 87.4 88.5 
0.0 4.7 22.3 246.7 119.1 87.0 87.7 
0.0 15.9 8.1 214.4 103.1 85.1 87.7 
0.0 23.9 9.4 240.1 121.2 87.1 89.8 
0.0 8.8 10.9 225.7 107.2 86.6 88.0 
0,0 12.7 2,0 225.2 113.1 86.7 89.1 
0.0 11.6 4.2 219.3 108.3 85.2 87.4 
0.1 19.2 3,0 223.6 104.2 85.7 88.2 
0.0 21.9 11,0 223.5 105.6 87.3 89.2 
0.0 19.6 3.7 227.9 111.2 87.2 89.1 
0.1 4.6 0.0 224.5 108.3 87.1 88.4 
0.0 7.5 8.6 247.3 117.6 89.6 91.1 
0.0 19.1 2.6 224.5 108.3 86.7 88.3 
0.0 10.6 13.5 232.1 120.7 88.2 89.3 
0.0 3.5 5.8 233,0 108.2 86.6 88.9 
0.0 12.1 14.3 230.0 113.7 87.0 88.2 
7.7 11.7 4.1 231,1 113.0 87.7 88.7 
0.0 0.0 8.3 230.2 106.8 86.0 87.2 
0.0 8.8 2.1 232.7 110.6 85.7 87.8 
0.0 7.8 5.4 242.4 116.4 87.3 88.3 
0.0 8.8 6.1 218.5 102,4 87,5 88.8 
0.0 26.3 1.7 236.3 119.5 87.3 88.6 
0.0 22.0 9.9 231.8 116,4 87.6 89.1 
0.0 23.0 4.3 246.7 118.0 87.6 89,1 
0.0 1.6 3.9 211.2 106.2 86.2 87.9 
0.0 11.5 7.8 220.8 103.9 87.5 89,1 
0.0 3.0 1.4 232.8 111.7 87.7 88,4 
0.0 15.2 6.2 243.0 118.4 88.4 90.3 
0.0 2.2 0.9 211.9 107.9 85.0 86.8 
0.0 6.9 0.0 247.7 116.2 87.8 89.9 
0.0 9.6 2.3 222.5 112.2 87.7 88.6 
Table E3. Continued. 
Grain Grain 
Env Entry Population Inbred Male yield' moist 
70515 222 F2 B73 22 36.9 21,2 
70515 223 F2 B73 23 58,7 22,2 
70515 224 F2 B73 24 47.3 23.5 
70515 225 F2 B73 25 34,2 19,0 
70515 226 F2 B73 26 47,3 21,7 
70515 227 F2 B73 27 48,6 22,2 
70515 228 F2 B73 28 53,4 22,2 
70515 229 F2 B73 29 50,9 22,1 
70515 230 F2 B73 30 53,7 21.7 
70515 231 F2 B73 31 42,8 21.9 
70515 232 F2 B73 32 44.4 22.3 
70515 233 F2 B73 33 28,3 20.5 
70515 234 F2 B73 34 37.1 19.6 
70515 235 F2 B73 35 36.9 19.9 
70515 236 F2 B73 36 62.2 22.2 
70515 237 F2 B73 37 52,9 23,0 
70515 238 F2 B73 3« 59,0 21,7 
70515 239 F2 B73 39 34,1 22,0 
70515 240 F2 B73 40 48,4 20,1 
70515 241 F2 B73 41 52,4 20.9 
70515 242 F2 B73 42 53,8 24.1 
70515 243 F2 B73 43 46.1 22.7 
70515 244 F2 B73 44 44.5 23.5 
70515 245 F2 B73 45 50,0 21.4 
70515 246 F2 B73 46 53,6 24.5 
70515 247 F2 B73 47 58,7 23.5 
70515 248 F2 B73 48 60,4 20.3 
70515 249 F2 B73 49 69,0 21,3 
70515 250 F2 B73 50 62,6 21,2 
70515 251 F2 B73 51 49,8 22,0 
70515 252 F2 B73 52 58.4 20,8 
70515 253 F2 B73 53 64.6 24,0 
3t Stalk Dropped Plant Ear Silk 
ge lodge cars height height Anthesis** emerge'' 
0.0 23,9 4.2 234.1 115.7 87.4 88.3 
0.0 12,5 5.0 242.0 118.3 88.5 90.6 
2.0 9,1 4.8 235.3 118.5 86.1 89.5 
0.0 27,2 8,0 237.1 116,3 86.8 88.3 
1.9 12,3 5,0 230.1 108,6 86,4 88.8 
0.0 4,0 18,6 252,2 117.2 88,1 90.0 
0.0 6,6 9,6 234.2 120.0 87.5 88.0 
2.1 19,8 13,7 236,1 111.5 86.1 87.6 
0,0 17,9 0,0 231.4 114.5 87,2 88.3 
0,0 32,9 5,6 234.5 122.1 87.7 89.7 
2,0 17.0 7,2 242.7 121.1 88,3 89.7 
0,0 42.1 7,3 242.6 122,4 87.7 90.1 
3,7 1.4 7,1 217.9 103.6 86.4 88.7 
0,0 38.2 1,3 236.3 116.0 88.0 89.0 
0,0 14.1 4,9 226,7 106.2 88.0 90.3 
0,0 23.4 8,2 241,8 126.9 88.3 89.0 
0,0 n.3 8,6 235.5 114.0 87.0 88.0 
0,0 21.0 14,1 244.7 127.5 87.7 89.2 
0,0 10,1 13,6 235.9 122.1 87.0 89.0 
0,0 9,9 3,8 241.0 124.7 87.2 89.2 
0,0 12,9 5,6 234.2 121.4 87.7 89.2 
0,0 25.8 0,0 253.7 123.6 88.6 90.7 
0,0 7,6 5,3 237.5 118.4 88.2 89.8 
0,0 12.3 6.7 235.6 115.6 88.4 89,4 
0.0 23.2 0,0 242.0 127.6 89.8 91,6 
0.0 9.9 8.7 249.7 125.5 89.0 90.4 
0.0 13.5 5.9 237.4 112.9 87.5 89,3 
0.0 4.5 1.3 227.7 111.3 86.7 88.6 
0.0 6.5 6,7 239.1 118.9 86.3 88,9 
2.2 8.7 16,7 243.1 120.2 87.2 88,8 
0,0 6.3 11,8 242,4 116.7 85.8 88.3 
0,0 27.0 4,8 270,7 141,8 89.3 91.1 
Table E3. Continued. 
Grain Grain 
Env Entry Population Inbred Male yield' moist 
70515 254 F2 B73 54 44.6 22.0 
70515 255 F2 B73 55 51.2 23.8 
70515 256 F2 B73 56 60.0 21,0 
70515 257 F2 B73 57 41.6 26,1 
70515 258 F2 B73 58 57.6 20,6 
70515 259 F2 B73 59 47.7 22,3 
70515 260 F2 B73 60 38.1 20,4 
70515 261 F2 B73 61 39.0 24,8 
70515 262 F2 B73 62 38.7 22,9 
70515 263 F2 B73 63 40,0 24,7 
70515 264 F2 B73 64 39.7 21,7 
70515 265 F2 B73 65 58,4 20,9 
70515 266 F2 B73 66 48,1 18,5 
70515 267 F2 B73 67 49,9 21,4 
70515 268 F2 B73 68 59,4 19,1 
70515 269 F2 B73 69 58,9 20,5 
70515 270 F2 B73 70 54,0 21,3 
70515 271 F2 B73 71 44,3 21,1 
70515 272 F2 B73 72 63,3 21.8 
70515 273 F2 B73 73 33,9 19,4 
70515 274 F2 B73 74 54,7 21.8 
70515 275 F2 B73 75 45,5 21.7 
70515 276 F2 B73 76 39,0 21,3 
70515 277 F2 B73 77 46.7 23,5 
70515 278 F2 B73 78 44,2 19,3 
70515 279 F2 B73 79 51,0 21,6 
70515 280 F2 B73 80 42.3 22,0 
70515 281 F2 B73 81 44,4 18,9 
70515 282 F2 B73 82 54,6 21,3 
70515 283 F2 B73 83 53,2 20,7 
70515 284 F2 B73 84 53,1 20.8 
70515 285 F2 B73 85 54.1 23.1 
St Stalk Dropped Plant Ear Silk 
lodge ears height height Anthesis'' emerge'' 
0.1 8.9 5,4 245,1 121,9 88,8 90.8 
0.0 13.1 7,3 230,5 113.8 87.8 90.2 
1.9 12.1 5,7 251,4 124.3 86.1 88.3 
0.0 18.3 1,7 234.2 118.7 88.9 89.7 
0,1 5.3 9.6 223.1 110.1 85.3 87.2 
0,0 6.1 3.5 231.1 116.9 87.0 89.6 
2,2 11.5 6,3 230,3 113.8 86.2 88.1 
0,1 28.8 0,0 244,4 125.4 88.8 90,6 
0,0 19.7 9,9 230,3 111.7 87.7 90.4 
0,0 11.8 8.8 229.2 108.2 89.3 88,8 
0,0 7.1 1.8 237.8 106.8 86.8 89.7 
0.0 6.5 2.9 231.7 111.8 88.3 89.0 
2.0 14.5 5.3 234.5 118.4 86.9 88.3 
0.0 0.8 13.9 235.9 112.2 88.6 88.9 
0.0 9.7 2,0 203.3 99.0 86.3 88.0 
0,0 2.0 8.9 234.1 117.7 86.6 88.3 
0.0 7.0 0.9 251.5 116.3 87.8 89.1 
0,0 25.6 4.9 229.1 114.9 87.5 89.6 
0,0 9.5 4.3 243.9 123.3 87.1 89.1 
0,0 13.2 8.6 223.1 103.9 87.1 89.2 
0.0 7.1 1.3 234.9 122.7 89.1 89.9 
0.0 18.5 1.7 232.3 115,7 87.0 88.7 
8,3 14.5 0,4 233.6 110,8 87.7 89.0 
0,0 22.8 2.8 241.4 120,8 88.2 90.8 
0.0 10,8 16.4 232,2 117,6 87.3 88.0 
0.0 4,9 2.2 237,7 117,6 87.5 88.6 
0,0 12,0 3.6 247,1 122,4 87.3 88,7 
0.1 3,6 7,2 213,4 106,5 85.8 87.1 
O.l 8,1 10.9 247,4 115,9 87.4 89.0 
0,0 25,3 2,3 235,6 119.8 88.3 88.7 
0,0 23,1 4,5 233,8 110.9 87.3 88,7 
0.0 19,2 3,4 226,5 119.0 87.7 89,3 
Table E3. Continued. 
Grain Grain 
Env Entry Population Inbred Male yield' moist 
70515 286 F2 B73 86 51.3 22.3 
70515 287 F2 B73 87 56,9 21.5 
70515 288 F2 B73 88 44.9 22.4 
70515 289 F2 B73 89 40.1 18.6 
70515 290 F2 B73 90 65,3 23.7 
70515 291 F2 B73 91 53.9 20.6 
70515 292 F2 B73 92 52,7 20.2 
70515 293 F2 B73 93 45,0 21.0 
70515 294 F2 B73 94 50,2 21,7 
70515 295 F2 B73 95 60,7 23,3 
70515 296 F2 B73 96 70,1 23,1 
70515 297 F2 B73 97 65,7 21,0 
70515 298 F2 B73 98 49,9 21,8 
70515 299 F2 B73 99 70.2 24.3 
70515 300 F2 B73 100 43,7 21.1 
70515 301 F2 M017 1 58,2 19,7 
70515 302 F2 M017 2 37,1 22,9 
70515 303 F2 M017 3 32,2 20,7 
70515 304 F2 M017 4 39,7 22.0 
70515 305 F2 M017 5 18,7 20.5 
70515 306 F2 M017 6 38.3 22.7 
70515 307 F2 M017 7 43.4 19.2 
70515 308 F2 M017 8 35,1 22,8 
70515 309 F2 M017 y 34,6 21,0 
70515 310 F2 M017 10 41,0 20,1 
70515 311 F2 M017 11 47,2 21,2 
70515 312 F2 M017 12 27,9 21,7 
70515 313 F2 M017 13 23,6 22,3 
70515 314 F2 M017 14 26,0 21.3 
70515 315 F2 M0I7 15 46.4 20.5 
70515 316 F2 M017 16 18.9 19,7 
70515 317 F2 M017 17 28,2 21,3 
It Stalk Dropped Plant Ear Silk 
ge lodge ears height height Anthesis** emerge'' 
0.0 4,9 11,2 254.8 123.0 87.7 89.1 
0.0 15.1 6.4 247.2 123.6 87.2 88.7 
0.0 28.9 3.6 237.7 118.0 87.8 89.7 
0.0 15.6 8.8 235.1 111.4 87.2 88.8 
0.0 8.7 1.5 249.9 123.4 87.2 88.4 
0.0 29.5 7.3 240.1 119.0 87.1 88.6 
1.9 21.4 1.8 231.3 113.1 87.9 88.7 
0.0 18.8 9.5 235.4 117.9 87.5 90.0 
0.0 9.4 2.5 222.9 109.0 87.0 88.2 
0,0 4,8 8.6 238.1 117.1 87.1 88.1 
0,0 12.7 3.9 244.4 118.4 85.7 87.2 
0,0 2.4 7.9 247.1 127.7 87.0 88.1 
0.0 4.5 5.7 238.3 112.5 88.2 89.9 
3.9 3.3 6.3 256.5 120.6 87.2 89.2 
0,0 22.3 7.5 240.2 120.3 88.2 90.0 
0,0 2.5 6.1 232.3 105,0 85.5 86.9 
0,0 2.6 2.7 233.6 107.0 87.5 89.4 
0,0 14.7 3.8 229.2 102.6 86.1 89.3 
0.0 8.5 7.5 235.3 106.7 87.0 89.2 
0.0 4,5 7.4 217.3 90.3 86.3 91.3 
0,0 13,4 9.3 214.7 92.2 87.0 89.3 
0.0 14,0 7.4 226.6 101.4 85.1 87.9 
0.0 3,9 5,2 221.8 103.0 84.7 88.1 
2,4 12.9 2,4 217.3 101.8 87.4 89.5 
0,0 9,8 7,3 220.1 102.6 85.7 88.1 
0,1 10,2 2,7 214.6 93.0 86.2 88.0 
0.0 17,5 9.5 216.9 99.1 86.9 89.5 
0,0 5,6 4.2 218.2 96.4 86.5 89.9 
0.0 20.4 14.5 232.3 105,6 86.8 89.9 
0.1 5.2 7.5 217.4 97.3 83.3 87.4 
0.0 6.9 16.9 219.0 94.7 86.9 90.6 
0,0 11.2 0.9 222.8 101.8 88.4 91.0 
Table E3. Continued. 
Grain Grain 
Env Entry Population Inbred Male yield' moist 
70515 318 F2 M017 18 24.2 19.8 
70515 319 F2 M017 19 53.1 18.0 
70515 320 F2 M017 20 28.4 23.0 
70515 321 F2 M0I7 21 44,7 20.5 
70515 322 F2 Mon 22 40.3 20.9 
70515 323 F2 M017 23 24,3 21,5 
70515 324 F2 M017 24 36.7 22,7 
70515 325 F2 M017 25 33.5 19.5 
70515 326 F2 M017 26 33.5 22.7 
70515 327 F2 M017 27 24.8 22,2 
70515 328 F2 M017 28 38.3 21,1 
70515 329 F2 M017 29 36.4 21,1 
70515 330 F2 M017 30 22.2 22,5 
70515 331 F2 M017 31 41.8 22,7 
70515 332 F2 Mon 32 56.5 21,2 
70515 333 F2 M017 33 37,2 21,5 
70515 334 F2 M017 34 44,5 21,0 
70515 335 F2 M017 35 42,4 20,5 
70515 336 F2 M017 36 43,3 20,4 
70515 337 F2 M017 37 18,3 21,8 
70515 338 F2 M017 38 26,6 21,4 
70515 339 F2 MOI7 39 31,3 23,0 
70515 340 F2 M017 40 17,2 17,6 
70515 341 F2 M017 41 48,8 20.4 
70515 342 F2 M017 42 47,7 23.3 
70515 343 F2 M017 43 41,4 22,0 
70515 344 F2 M017 44 29,2 23,6 
70515 345 F2 M017 45 47,8 21,0 
70515 346 F2 M017 46 43,6 22,1 
70515 347 F2 M017 47 31.1 22.9 
70515 348 F2 M017 48 28,9 19,6 
70515 349 F2 M0I7 49 29,5 21,4 
Qt Stalk Dropped Plant Ear Silk 
je lodge ears height height Anthesis'' emerge** 
0,0 13.2 3.5 221.2 103.2 87.4 90.8 
0,0 2.0 0.2 206,8 89.8 84.9 88.0 
0,0 7.6 0.3 225.7 99.1 88.1 92.3 
0,0 7.7 12.2 224.5 106.0 85.2 88.5 
0,1 7.8 2.7 229.4 109.4 86.8 88.8 
0,0 1.7 6.9 234.9 111.2 87.3 90.3 
0,0 3.5 3.9 226.4 98.2 85.6 89.8 
0.0 0.0 10.6 214.1 101.9 86.7 90.1 
0.0 15.2 3.7 233.3 101.7 86.5 89.7 
0.0 3.2 8.6 225.2 107.8 86.7 92.8 
0.0 5.2 6,3 227.7 103.3 85.8 88.3 
0,0 3.9 0,0 232.2 103.8 86.9 89,3 
0,0 16.6 8,9 217.1 94.8 87.1 90,2 
0,0 8,8 7.4 236,0 115.4 86.9 89,2 
0,0 15,8 1,9 237,7 105.2 85.3 88,5 
0,0 10,9 14,1 239,1 109,8 86.6 88,6 
2,0 5,0 9,7 227,5 108.9 84.2 87,1 
0,0 11.9 8.3 235,9 111.8 85.4 88,3 
0,0 16.2 5.8 235,9 112.3 86.0 88,5 
0,0 19.4 9,2 231,4 106.4 88.2 91,7 
0,0 14,3 8,8 215,3 102.5 87.5 90,2 
0.0 13,6 14.6 236,2 112.4 87.8 90,3 
0,0 6,5 8,6 225,2 109.5 87.2 92,9 
0,0 14,3 3,8 222,2 106.7 85.8 88,5 
1,9 24.4 7.4 232,2 106.5 85.7 89,0 
0,0 19,9 0.0 221,1 104.9 87.8 89,7 
0,0 3,1 7,9 223,7 104.0 87.1 91,4 
2,0 4.7 5,7 228.9 107.2 86,3 88,1 
0.0 24.9 2.8 245,9 116.7 87,8 89,3 
0.0 4.5 5,3 239,6 115.8 88,0 92,7 
0,0 6.9 13,8 217,1 96.0 85.6 89,5 
0,0 16.2 2,1 224,0 103.2 86.0 88,9 
Table E3. Continued. 
Grain Grain 
Env Entry Population Inbred Male yield' moist 
70515 350 F2 MO 17 50 18.2 20.5 
70515 351 F2 M017 51 38.4 22.2 
70515 352 F2 MO 17 52 29.8 21.4 
70515 353 F2 M017 53 25.1 21.8 
70515 354 F2 M017 54 49.6 21.2 
70515 355 F2 M017 55 31.6 22.8 
70515 356 F2 M017 56 22,6 20.7 
70515 357 F2 MO 17 57 38.4 22.1 
70515 358 F2 M017 58 27,7 21.9 
70515 359 F2 M017 59 27.0 20.8 
70515 360 F2 M017 60 26.7 21.9 
70515 361 F2 M017 61 40.8 22.1 
70515 362 F2 M0I7 62 54.1 21.8 
70515 363 F2 M017 63 41.8 23.1 
70515 364 F2 MO 17 64 22.6 21.7 
70515 365 F2 M017 65 36,8 20.8 
70515 366 F2 M017 66 33,1 19.9 
70515 367 F2 M017 67 37,8 21.5 
70515 368 F2 M017 68 21.5 19.2 
70515 369 F2 M017 69 34.7 21.0 
70515 370 F2 M017 70 48.7 20.9 
70515 371 F2 M017 71 53.0 21.6 
70515 372 F2 M017 72 39.7 22.1 
70515 373 F2 M017 73 27.1 20.3 
70515 374 F2 M017 74 32.6 19.9 
70515 375 F2 M0i7 75 21.4 21.7 
70515 376 F2 M017 76 29.7 21.4 
70515 377 F2 M017 77 25.3 23.6 
70515 378 F2 M017 78 48.5 20.9 
70515 379 F2 M017 79 33.8 22.1 
70515 380 F2 M017 80 39.0 20.9 
70515 381 F2 M017 81 39.4 21.0 
at stall( Dropped Plant Ear Silk 
Se lodge cars height height Anlhesis'' emerge'' 
0.0 13.6 16.5 219.6 101.3 87.5 91.5 
0.0 6.0 13.0 232.0 114.4 85.8 89.2 
0.0 13,0 7.3 211.1 88.6 86.7 89.2 
0.0 35,2 10. i 254.6 125.5 88.7 90.4 
0.0 15,4 2.9 233.6 107.0 86.6 88.7 
0.0 2,7 7.6 221.1 98.8 86.6 91,6 
0.0 8.1 18.0 204.3 89.7 85.5 87.6 
2.0 12.6 6.1 225.1 107.7 85.6 88.7 
0.0 7.5 2.7 201.1 87.3 85.4 90.0 
0.0 30.5 9.0 218.5 107.4 86.8 90,8 
0,0 11.1 23.6 216.8 106.4 85.8 89,4 
0,0 22.2 3.7 227.5 107.9 87,7 89.6 
0,0 11.7 1.4 233.9 120.2 87,2 88.7 
0,0 8.5 8.9 229.7 107.0 87.2 89.9 
0,0 3.4 lO.O 228.1 96.3 87.1 91.9 
0.0 15.8 9.6 234.9 112.5 87.2 89.1 
0,0 19.5 5.6 221.1 107.5 84.0 87.1 
0.0 4.3 4.9 220.1 96.7 85.5 89.2 
0.0 3.7 11.0 213.7 98.0 86.7 90.3 
0.0 3.7 16.4 234.1 115.9 85.0 87.9 
0.0 0.8 20,6 230.7 101.8 84.8 88.4 
0.0 5.5 6,2 235.2 108.6 85.5 88.0 
0.0 1 1 1  3,2 220.0 98.1 87,7 90.4 
0.0 10.3 6,1 213.6 97.8 87.1 91.3 
0.0 10.1 6,1 206.6 94.5 85.6 88.4 
0.0 10.7 1.9 212.3 99.4 86.7 92.9 
0.0 9.1 8.6 222.3 108.3 86.2 88.1 
0.0 21.9 8.5 220.7 103.3 87.7 90.8 
0.0 10.1 11.3 236.7 117.8 86,5 88.0 
0.0 6.9 9.6 212.9 103.1 86.7 90.4 
0.0 10.8 2.1 235.9 109.0 86.1 89.2 
1.9 13.0 8.6 214.4 97.5 85.6 88.7 
Table E3. Continued. 
Grain Grain Root Stalk Dropped Plant Ear Silk 
Env Entry Population Inbred Miile yield' moist lodge lodge ears height height Anthesis** emerge'' 
70515 382 F2 M017 82 43.9 19.4 0.0 12.9 11.9 231.2 108.5 85.0 87.1 
70515 383 F2 M017 83 50.1 21.4 0.0 22.4 2.5 240.6 114.4 87.4 90.3 
70515 384 F2 M017 84 38.6 19.1 1.9 17.5 16.3 227.7 107.0 85.6 87.6 
70515 385 F2 M0I7 85 39.8 22.7 0.0 7.5 2.2 228.5 99,3 87.1 89.7 
70515 386 F2 M017 86 48.2 23,3 0.0 6.5 9.9 241.3 117.8 86.7 88.4 
70515 387 F2 M017 87 31,6 21.8 0.0 12.3 7,6 214.4 95,9 87,6 92.6 
70515 388 F2 M017 88 51.6 22.6 0.0 11.9 11,0 236.2 113.1 86.0 87.7 
70515 389 F2 M017 89 29.7 19,5 1.9 7.4 0.5 225,7 101.3 85.4 89.5 
70515 390 F2 M017 90 29.3 20.7 0.0 22.1 0.3 233.3 113.5 87.6 90.1 
70515 391 F2 M017 91 29.4 21.0 0,0 24.4 13.8 222.1 99.9 85.7 89.2 
70515 392 F2 M0I7 92 45.7 19.5 0,0 3.9 12.5 220.8 97.3 85.3 88.5 
70515 393 F2 Mon 93 25.5 20.7 0,0 12.8 13.2 225.7 100.3 85.7 90.4 
70515 394 F2 M017 94 35.1 21.1 0.0 23.5 18.0 229.0 108.6 85.8 87.3 
70515 395 F2 M017 95 37.5 24.2 0.0 2.5 4.0 228.0 107.9 87.1 90.7 
70515 396 F2 MOI7 96 39.5 22.7 0.0 4.3 5.3 230,9 107.2 86.4 87.5 
70515 397 F2 M0I7 97 24.2 20.6 0.0 19,3 8,9 223.1 117.4 86.9 88.9 
70515 398 F2 M0I7 98 31,5 21.7 0.0 22,4 8,1 223.4 102.7 86.0 88.4 
70515 399 F2 M0I7 99 24.0 22.2 0.0 3.1 8,0 224.3 100,6 87.1 92.2 
70515 400 F2 M0I7 100 39,3 21.5 0.0 6.4 9,4 240.8 115.7 86.3 90.5 
EXPERIMENT MEAN 41,5 21.3 0.3 13.9 7,1 231.1 111.3 86.9 89.1 
MINIMUM MEAN 17.2 16.7 0.0 0.0 0,0 200.9 87,3 83,3 86.5 
MAXIMUM MEAN 70.9 26.1 8.3 47.1 32.3 270.7 141.8 90.1 92.9 
LSD (0.05) 19,5 1.7 2.2 15.9 11.5 16.6 11.5 1.3 1.7 
EFFECTIVE ERROR MEAN SQUARE 47.4 0.4 0.7 31.4 16.5 34.4 16.6 0.2 0.4 
ERROR VARIANCE 44.0 0.3 0.6 29.6 15.5 30,5 14.7 0.2 0.3 
RELATIVE EFFICIENCY 107.7 128.4 107.0 106.2 105.8 112,8 113.2 105.0 114.8 
C.V, 23.4 4.2 380.1 57,0 80.8 3,6 5.2 0.7 0.9 
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